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ABSTRACT 


The current study examines the relationship 
Detween intelligence, "Socioeconomic Status (SES) and 
short-term memory. Three types of short-term memory 
tasks (auditory, visual, and a cross-modal coding) were 
given to MA matched groups of children of two levels of 
IQ (low average and retarded) and two level of socio- 
economic status. 

The study was designed to test the Jensen hypothesis 
that on rote-associational types of tasks, the performance 
Or ste low 107(60 -" 80), low SES (culturally deprived) 
Chitdren asybetter tham that of their middle and upper 
clesscmCcountverpal ES. O21 Samian 10, S(burthermore, ‘the woke 
of acoustic and semantic interference in short-term memory 
Waseexamaniedainmreiattonuship: tomretarded-normal dirterences., 

The findings were that the Jensen hypothesis: was 
confirmed in the visual short-term memory, and the 
SeMantic, auditory short-term memory tasks. Significance 
Was not’ reached in) the other experimental tests,, but in 
each «ase the results were in the predicted direction. ~ The 
performance of low average subjects was superior to that 
of the retarded subjects even though MA matching was used. 
Thirdly.) interference effects were more severe for the 
retarded than for the low normal subjects. 

The main implication drawn from the results is 


that Jensen's theory of at least two types of cognitive 


i , A 
A - i i a 
. i} Th eat 
i ¥ im i 
i { "i t tras 
1 wr y / 
i 
4 ‘+ maa 4 
[ANTee | 
1 = ‘ 
f 4 ? 
rig dg i. ‘ { ui T <a 
I x 
. 
ae 
o. { iret te 
ith : na’ | 
1 , 
5 ; eA; | a. 
{ t t j 
i q 
VT 
~ ( , i 7 r 
Of) , f 
oi 
re * ‘ 
ro é a 
i ; i bs ] e r 
> J f : t 
i] pa ¢ . ; 
f j Bs! Ae; s 
i = - - 
5 6. f ‘ H 4 i d a on is vt ; 
a | 
_ > s, 
‘ae ree i i fy 4 Pa i449 ad 4 a way © 
© 
t A en ae y 7 ‘ as := - { i : 
ih, “~ am ag gy 4 ; q ; , 4 » OS A od a | ® =f o Wie ae he F 
Pt eon = a © uf i Fd { yb itt opr ee. wie eb a | G -—.) b46\ ae ‘ ti. DAKEe: AD | 
Pot pont 77 17 a e aa 9 
Wy 7 ¥ 4 ay Z , ; 
: i i i ’ r . - a 
ee - — r Pe er ie ; i . ‘ s ae p's ; P oie pay. Ee ry 1 i, 
SAW PiLe2sHsgod(h Asad u PAs Ve oo sb eras Stir: 
: | | | | | . | ; . | | | | a 
a, gl ‘ . sed i i ia ‘ _ Bes ‘a , a 4 aa 
a § f H at ig 1, 2 Con 7 P 1 & {Ff A j a) ii i] v a > ven oi 4 
7 ee oh Ry 
7 fl 4 ; f = 5 
mat f 7 2 r } i , ae 
roe eo TE - * a VE \ i Ww ‘4 oF doe ye Bl & be +S 
mt osneviting is §.adkeah enema miar- 270i. “ups? a ete 


ae 


‘ 


eetoorih Dbetetherg e479 ni srew eotoscr atte sake 

: ed 6 tOL1SaQ\"2 ERY os ee La Be Set ayg ol 90 ‘enaag 

Pe , . 2 ; oF 
reer enw piitofen IM gue, cave 299a[(dus, babes ore 


W833. YO? (er BVs8 sink ofsv esoshls eanexns3 yout | 


¥ 


- -@toebgue Leer on wel oi 4O}, 


= a a | ; 
at Beer oy qed ne nie yet ale ar OAT 
: eo i aa, - ere 


VEIitel> 20. 2 9q 1e\ow2 iv tg it Jp" an aa Oa 


a2: 


lv 


ability has generalization beyond experimental situations 
Witch ditter from-those on) which he based his theory. 
PUnENeTMOLe ew Cle; tncory as also predictive when Samples 


ttieceinre nO «iS jdisparate cs Jensen's are: tested. 
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CAD TERE 
INTRODUCTION AND DEFINITION OF TERMS 


During the last few years, there has been an 
mucreased awareness of the educational needs of those 
children who do not. conform to a stereotypic image of 
enwaverace, rormat child .“* Programs =in “special *education 
have varied from providing additional enrichment and 
Spe eeUnN ney torture JInceblectuai ly girtéed to providing 
remediation and extra teaching to the educationally 
handicapped, be they emotionally disturbed, neurologically 
imparred, mentally retarded, “or? culturally -deprived. 

Résearch on ‘cultural deprivation has been extended 
tORinclude “many “dimensions of behavior. ~’ Experiments’ on 
Speerrrc™=environmental “intiwences, such as parent-child 
Ai Leract rons. oust Mie *of rendeavor. Another area of 
research, particularly in educational psychology, concerns 
the developmental study of intelligence. Controversy has 
surrounded intelligence, its definition and measurement. 
Intertwined with research on intelligence and cultural 
deprivation has been the nature-nurture issue or as it is 
also known, the heredity-environment question. It seems 
aswerr most Of tne CONLMOVeErsy Stems from disagreement as 
to the proportions that heredity or environment contribute 
to the unfurling of a given trait. We do know, however, 


that there are effects from the environment which do 
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operate within the limits imposed by genetic endowment. 
QOnevotuthe aspects of intellecttal%capacity, 
which seems to be multifaceted, concerns the processing 
of information. Individuals who come from culturally 
disadvantaged environments tend to process information in 
a way that does not lead to academic success or to average 
scores H#Onystandard tests *ofLPintéel licences Yety*in later 
Prrepmmany tofvthese individuals are able to financially 
Support themselves and function in society. The claim 
has been made that current intelligence tests do not 
sample certain types of cognitive "behavior, ‘relevant to 
education, on which lower and upper class groups of 
Giiidneneetifier ~erShort-term memory is one type of 
eCounitivelapulity which ss oehadequately “as'sessed “by 
quimmen @encasiises of tinte ll rgence. 
lavithe icurrent <inves tigation’ ‘no ‘attempt will be 
Wades hommes kvels tonce “and “for ally the naeture-nurture 
isis iies “ast cit are Wa tes .to "the development of “intelligence. 
However, there will be an attempt to delineate some of the 
common ground on which retardates rer high and low socio- 
economic Statustiarersimilarm® Purthermore, the pertormance 
of these two groups will be compared with non-retarded 
individuals also of high and low socioeconomic status on 
a small subset of intellectual behavior involving 
informations pmrocessinpulpMore Specatically;-ah this" inves ti- 


gation an attempt is made to show on which intellectual 
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tasks and under what conditions the children defined as 
retarded, culturally deprived or both perform on some 
rote-associational cognitive abilities on a par with their 
non-retarded or non-culturally deprived counterparts. 

ihus= Seveaa lp coonativertasks,, ald within a relatively 
restricted: range’ of cognitive,operations, are examined 
marevatvionshipsito warued) Levels: lot, intel lagence, and) socio- 


economic status. 
Definition .on Terms Used an the. Study 


Liner folthomwaie i stiwot aterms as oprovwi ded, to acquaint 
tyemreadentwith the: operational terminology that is used in 
this, in Vester ation: 

Intelligence: is defined as the measured intelli- 
woonceyteést score toptained fromthe, child's school, cumulative 
record riorm. onthe «low gGlQechaldren were all obtained from 
opportuni owectassesitorithe educableymental by sretarded 
(TO tSFEromesOwees0}eo Normalal@ssubjects were children 
from repulartgradeutwoyoryvthree classes: withylQs less than 
100 but not lower than 80. 

Soetoeconomicestatus -(SES): -\thasevariaab le was 
detined@onethesbasistoftBdishentsu(19Ol) poceupational rating 
scadenedihelupperscuteofiipoint for, the-JowySES,eroups was 
aUpdasheneratine oftdessithan 42.6. The lower limit of the 
middle to high SES group was a Blishen rating of 47.2. 


Mental age (MA): is defined purely on the basis of 
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Premcha lds te eae his chronological divided by 100. 

Short-term memory (STM): is defined as retention 
as measured by the methods presented in Chapter II. 
Basieally this detinition of SIM is based on performance 
Ge ietecliall process!.. Performance on 4 typical “short-term 
memory task (Peterson, G Peterson, 1959; Baddeley, 1966; 
and Gumenik, 1969) is implied rather than the specific 
portion of the memory system in the typical short-term and 
fongsterm memory distinction (Adams, 1967; Howe, 19705 and, 
Meciison and Shitfrin, 1968). pene rally. DIM Tere rseslo 
fetcutiron. of anformation over short temporal spans of less 
than one minute. 

Long-term memory, (LIM); 1s detined as the retention 
Gieaairormation over temporal spans of longer than vone minute, 
Usually the time spans are measured in minutes, hours, days, 
and years as opposed tor seconds in SIM. 

Acoustic similarity: is defined as the homophonic 
similarity between two or more words. 

| Semantic silmmbarity: © 2S debited as tier oii laa ty 
of meaning of two or more words. 

Retardate or retarded: ‘for the purposes of this 
investigation refers to the individual who has a measured 
IQ between 50 and 80 and who was in a special class for the 
educable mentally retarded. 

Culturally deprived individuals: refers to the 


subgroup of the retardates who have a low SES rating. 


‘ a etry {/ vi 


vo ti v0 aad aly pata 


on ie 


bobae tor vee tecans it a 


arabia ise pauls ub das bai 


r+ yes eae 


le 97 r aeiabiesss fae 


» vin 


ee 
7 


Normal, low mocwelsmaverage ior low averages: refers 
womenose- individuals: who were in a regular grade two or 


wurecmclass wno nad 0s between $l and 99 inclusive: 


GHAP DER* TI 
TPEORETI CAE CONSIDERATIONS AND RELATED LITERATURE 
Introduction 


(heypuUrpOse ORsehismciapter is «to provide a 
ureoretical foundation for the research of this investi- 
paelonw ePresented im thisschapter are discussions, of 
S1ore-term memory, of the theoretical formulations of 
Momkoes CSc. O1 Cross modal codine, «and discussion of 


how short-term memory tasks relate to Jensen's theory. 


vensen'seModed for Understanding) Intelligence 


vensen: hasewricven extensavely on antel lectual 
aincoomltivye actors. dive “arntacles range from .reports 
(meres c ALC Ones DCC LCNCOOR ta wes abl luides tO a alaroe 
comprehensive article on intelligence which was published 
in thestarvard Educational Review (1969). Only “those 
portions of Jensen's formulations will be included that 
areydirectiy relevant to the current inves tication. 

One area of mental retardation that has come to 
the torerront a5 that of inteldlectual inadequacy related to 
so-called cultural deprivation. The.measured, average 
intelligence of the poor does not compare favorably with 
thateotsthe rich. the typical, finding 1s thatas* one moves 
down the socioeconomic scale, intelligence also decreases. 


Tyler (1965) quotes studies in which the correlation between 
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occupation and IQ are between 0.30 and 0.70. However, 
Jensen (1969) points out that among educable mentally 
retarded (EMR's) individuals, economically poor children 
are much superior to rich EMR children on cognitive 
measures which are somewhat different from the typical 
Pealtord-Bimet on WiSC type items with the exception of 
digit span. 

Jensen (1969) has “provoked, much, discussion and 
Giiuircal tilinkine on «the naturesnurture issues / In his 
eure lew in the Winter issue ot the Harvard Educational 
Review, 1909. he re-examines much of the existent litera- 
ture menat re lates stouthe heredity-environment «controversy. 
Pomreacicsecie Conc lusi oN thatthe genetic component an 
the sdevelopment, of intelligence 1s larger than was 
popularly accepted. He tenders a heritability estimate 
Croco FOr autelit cence. a Ilnvother words. ionsenspiaces 
much less stress on the plasticity of intelligence than 
do many psychologists and educators. 

There have been we replies Lo Nis wanticlesina’ 
have ranged widely from critically written scientifically 
baseusediscussion, to emotionally based letters to the 
editor of popular magazines that brand Jensen as a racist 
Orecascast, ine thercurrent discourse, some of the 
criticism of his position on intelligence and socioeconomic 


Status «ps qineéluded. 
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The Model 


Jensen (1969) has presented a model of human 
abilities in which the effects of socioeconomic status 
(SES) are taken into consideration.* He started with 
the observation that low 4SkS), low 10° (60s ec0nmecheldren 
appear to be brighter in some ways then middle class 
Children of similar IQ. This has been often noticed by 
specualeeclasst teachers. He bases his #indings on the 
poouRcs Of direct learning tasks swch as paired associates, 
Satta recall ~iand digitSpan. Figure 1 1s 11 iustrative 
Oapetae= relationship. 

One thes basisset the results of the direct tearing 
Casne as well as gehe results of differential factor 
analyses on high and low SES groups, Jensen has proposed 
a two ay SoM ee for understanding social-class 
diprereices of cognitive ability. 2 ihe first dimension 1s 
fieweame liar dimens fon. OL .cultural loadings, | liewnsy eno. 
Metric. tests used by psychologists or psychometrTists prior 
LOmawspecial class placement. vary inmdevree of cultural 
bias. Tests like the Raven's Progressive Matrices are 
generally regarded as being less culturally biased than 


other tests such as achievement tests. However, the 


“For a comprehensive statement of Jensen's total 
position see Harvard Educational Review, Winter 1969, and 
Ellis 1970, International Review of Research in Mental 
Retardation, Vol. 4. 
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Fig. 1. Summary Graph of a Number of Studies, Showing 
the Relationship Between Learning Ability (Free Recall, 
Serial and Paired-Associate Learning, and Digit Span) and 
1Q as a Function of Sociceconomic Status (SES) 
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following two findings have led Jensen to postulate a 
second dimension: (i) that Negro children perform more 
poorly on the Raven's Progressive Matrices which requires 
COnpe cos absttract#reasoning ability than on the Stanford- 
Binet which has a variety of conceptual tasks (Higgins and 
Sayers, e195 8susperrazzo. and Wilkins, 1958 and 1959), and 
(ii) that Negro youths performed better, relative to Whites, 
On Z0dtesitratems /whichtweré) judged) tetbe  cultural@rather 
ghaninons culturall (@McGurky 1951;5oDregers and Millér;¥1960; 
Dpenoo6=7)% 

The second dimension that Jensen has added concerns 
Pregcomolexitynotetheticamningitask™ Tasks ¥andstesits suary 
along a continuum ranging from simple, associative learning 
Ghéeve lth), gto conceptual learningtandsabstract probtem 
sO living allevelell)Alsthus havdigztsspan ites'tewould be 
predominantly a level ‘I task, while a’concept formation- 
problem solving test such as Raven's Matrices would be 
mainivea plévéel [ivetas. Kk: 

Furthermore, the assumption is made that the 
dimension of degree of complexity is hierarchical in nature. 
The simpler processes are thought of as necessary but not 
sufficient for the development and use of the higher level 
functions. A low degree of ability on level I would lead 
toclowskevel Letuncta oninip.edticis! possible that? through 
the distribu tiionidomeindivi dual tdriferences’ a pe rsom may 


have good level I ability but poor level II ability. 
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Thus, these persons would have subnormal performance 
on standardized intelligence tests, yet would appear to be 
brighter than indicated by the tested IQ on some dimensions 
Sreetiree tilveent behavior. 

Jensen's two dimensional model is presented 
wocaphically in Figure '2-, 

Peeurneierspostulate of Jensen's theory 1s that there 
Poeeoroititorential distribution of Jevel | and level 11 
polities in the dow and high SES groups’: Basically, level 
Meadiiveies appear to be equally distributed in the two 
Socrocconomice Classes. Thus, Jensen hypothesizes that there 
iSyan underlying) genetic destvibution of level J ability 
whieh is independent of social class, However, level I] 
apViittestanregdistributed in quite a different manner. «<The 
middle and upper classes have less individuals who have 
poorlyideyeloped Level Tl abilities than the lower classes. 
Midge (heumcanorwieve ls CL abala ties cma t oho sinagmuddte 
and upper SES levels than the lower SES groups (see Figure 
Dre 

Sincegleved, [Lvabalities are, cenerall yj sehety per or 
ditellectuaierunctionine that is neccssalyator rolativeiy 
good performance on standardized intelligence tests, it 
becomes important then to look at the possible reasons of 
the apparent impaired performance of the children who are 
labelled as disadvantaged and placed in special classes. 


Jensen addresses himself to this problem. He argues that 
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the environmental life experiences of the disadvantaged 
child are such that the development of level II abilities 
is not fostered. However, when low and middle SES children 
areTmet ched? ror 10," the low ‘SES ,~ dow 10 chaildrenmdos* better 
atpithe! level I tasks: than do the high’ SES, low IQ children. 
The average IQ children of both low and high SES perform 
epoutit hers ameol Svelvonassociativel tasks. Sinee? TO! tests 
ane Waanlywlevel LiOtype™ tasks }° and™Sincé\ there is)a 
functional dependence of level II on level I, the average 
IQ individuals have adequately developed level II and 
tiererorceadequatevy levee abilities. However, in the low 
IQ group, both the high and low SES children have 
inadequately® developed level II abilities. But there is a 
dificerence petweenmiowAand high SES children. Ihe thigh 
SEs schitdrenStend «ovnave poorly developed level Iability 
and thusepoorvieved POPaDTlity as well. Gi the jothershand, 
many low!SHS cechildrenshavetadequateclevel’l ability *even 
thoughidievelsiitabibuty-is inadéquates. -Théreforevon 
associative tasks, the low IQ, low SES children outperform 
their, low 1Q¢ehaghesesscountérparets. 

This @apparentily *paradoxical performance related 
to SES could also be explained in the following manner. 
Suppose that an intelligence test samples a mixture of 
level I and level II abilities and that on the given 
intelligence test the ratio is 40% level I and 60% level II 


for average IQ subjects. Then an 1Q of 100 would represent 
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a contribution of 60 IQ points from those items which 
measure level II and about 40 IQ points for those items 
Piecumean evel Asabwlittes. “This relationship is) cor 
average intelligence. However, when we come to retarded 
mopulatron. the, mixture could be.wuite different 4, On¥ethe 
eccumptr1on tiataigr woth of the SES levels ther lOgius 105, a 
Hypothetical contribution of level I and [hws postulated. 
Por the high SES group it may be something like this: 

DODO MVeS. Veve 1. 7 

BoD Moines ewe elt 
Ose toveal, QO) poanes 
PiemcOnerrtDUutTon In. the, low SES may be quite tdi tierent 
and look like this: 
SUP Olli tseateve LoL 
neo oincs ewe taal | 

Go total [0 points 

Thus when groups are matched for IQ and MA the 

following results would be expected on, level Itypestasks. 

(1) ‘The low SES subjects of 10 = 65 wonuldyperiorm 
about equal, to or slightly inier1or togine 
average IQ subjects. 

(2) The low SES subjects of IQ = 65 would be 
superior in level I performance to the high SES 
subjects of 10 =.65 because)of sthe ditterence 
of level I ability which was shown on the IQ 


test. Jensen hypothesizes that this would 
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arise from a differential genetic distribution 
underlying cognitive ability in the two SES 
classes, 

The general principle underlying this postulate is 
the tendency for the more intelligent children in a family 
to marry more intelligent mates and move up the socio- 
economic scale. Similarly, the less intelligent family 
members tend to marry less intelligent spouses and move 
down the socioeconomic scale relative to the SES level of 
their parents. The term assortive mating is applied to 
this phenomena. It is through the principle of assortive 
mating that many low SES individuals have adequate level I 
(which is distributed independent of social class) but 
madequacesicvel,»dlsabiditys 

Jensen argues that success in school is dependent 
on level II ability and that the economically poor child 
is not represented) fairly, by»the standard 19 tests), which 
tend to depend fairly strongly on abstract-conceptual skills. 
Furthermore such a child's performance in school would be 
inadequate even though in some ways he shows skills that 
are superior to those of his upper or middle class counter- 
part. This would be expected if we were able to determine 
that his level I skills were in fact equal to those of a 
child of normal ability. Therefore children who are 
defined as culturally deprived, and who are academically 


retarded because they are taught in the traditional ways, 
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could be educated so that level II deficiencies could be 
mime zedee Possibly. level 1) abilities. could, besused to 
overcome level II IMadeqmacites. It is, ensem.s sl060b) 
hope that tailoring the educational program to fit a 
specafic) chald's cognitive abilities, through individualized 
instruction, would allow educators to become more successful 
With tae. cul turaldiyodeprived. Thus, the: results. and 
conclusions that Jensen tenders have relevance for both 
assessment procedures and teaching SPid ce vile se 

Jensen. summarizes Nis position as follows: 


Low-SES children with low measured IQs (60 to 
80) are generally superior to their middle-class 
COU Le ipart seine Oo Om est sor aS SOC lative earns 
itecabi laity sree recall, semial: teaming. paired 
associate learning, and digit span. Low-SES 
children of average IQ or above, on the other hand, 
domo dit Lem From their imrddle class counterparts 
Oise sew associative earmiiie casks, whic winter 
action jamone 10,..associative learning, ability and 
socio-economic status has been found in groups of 
childrens sampled trom Caucasian, Mexican-American 
anda Nee LO) Op UeNuOnS . Cate os) 


These indies are important. because, they help 
for locale tie maturonok wnteldecinad: dei cate of 
many children called culturally disadvantaged, they 
brine assharperutocus to the nature-nurtuye prob Lem 
S591t Pelates, tO SOClal Class and Tactaiedlt ferences 
in mental ability; they show that environmental 
deprivation does not have an equal effect on all 
Ments le aba laties::, anid they .cmphasize the need. or 
Standard vests to assess a broacer spectrum OF 
Ment ais abahita es, than is sampled by cuuvent tests 
OF inteliagence Glensen, [I0UC. pwess). 


Griticisms of Jensen's Model 


Several authors have responded to Jensen's position 


on the genetic aspects of the development of intelligence. 
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Powever=since™ the "Current. study was not dels rene d Sto 

examine *this™issue =the Criticisms “Gf *that part or Jensen's 
postulates will be omitted. The main criticisms are 
restricted to the controversy which surrounds his conception 
er ireerirgence tand level] Vand ib ®abrlities? 

Bereiter (1969) does not consider Jensen's ‘finding 
eresuperior feveloL*abality in “low SES individuals to be 
wery Startling Ne WSays> "ly donot "see “Dr t Wersen ts 
proposal, that educators look for ways to make school 
Pogrming less dependent "on intelligence “as “a very radical 
Cnes( py SESE Sie peoes *onm to*make “the “point “that *edueatron 
svourathave the arm ot ‘bringing Pintellecttal tools *wrehin 
the reach of as many individuals as possible. However, 
Nemdoesmiogssce thisas reducing any Of “the wprescre 
differences between groups. Rather, he suggests that the 
development of better and more varied teaching methods 
would serve to widen the gap between those who have adequate 
amounts of problem-solving ability and those who do not. 

In summary, then, Bereiter's main criticism is not so much 
of Jensen's model but rather of his optimism and hope that 
the Gtalization ‘of *tevel’ I abilities may sérve *to* reduce 
the differences between the retarded and normal portions of 
our population’. 

Deutsch (1969) raises quite different issues than 
Bereiter. He questions the advisability of dichotomizing 


intelligence into two sets of abilities and teaching by rote 
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orvassociational methods" Deutsch is «doubtful if <a 
person taught in such a way would be able to shift to a 
conceptual mode tof ins tructron iia (Since \réwands «in ‘a 
technical society are associated with conceptual work, 
he wonders if it is really valid to hope to reduce any 
retarded-normal ;differences by an “instructional strategy 
based *onprote=associational methods. 

Mhemeecond+crvcicism  thapebeutsch eraisesnisein 
Unesconcept toLVvintelligence that Jensenremployst) Hissbasic 
pormtyis thatyrhesSpearmanhgtishthe theorysofyintebligence 
thatsisvassumed:, Levelssl andj/Il aré: basedconrgeaccording 
COpbDeULSchemeOther current aceeptablesmodelsrottintelia- 
Genee havemiot@beenetakeneinterconsideration by sdens en: 

Another comment that Deutsch makes is in the 
Consrderation. offi levelswitands@ilwas! learning) styles rather 
t(nNambassspeciiicraba litiescephiseoby ectioneiswihatiat 
style of cognitive approach is implied, more than two would 
be necessary to explain, differences in learning, ability. 

Othe rimeratieisms of densen'stmodela can. peymarced:, 
lt Aseaoparentt#rom Jensen s peace thatehisymodeleas 
basically two dimensional. The familiar test dimensionjof 
culture fair to cuilturadiy biased iswmots 1nrques tions 
Rather one can question the validity of the second dimension. 
Rote-associational or simple cognitive processing seems to 
be at one end of the continuum and abstract-conceptual 


problem solving ability is at the other extreme. But Jensen 


: a A ¢ : a or eb er: ton ee re ~~ a8 ni 

a ae t he yea eh, D> a ane (oc Bet > ye . F dl 

Ee a ee aw fe he bie i Ra ig.) & anne r t ; as "| $ 5 38 te Bey 
t ; iP : , 2 es | e a, i i . 


ta ; “ : : ai | H 
isd, GAS Me RO = ; qema 2 Bria l At 2e 
Klein tei dadt wih ele inact 7 Lea 


ere 7 +, ” ae iY tes 
sredpeid eet S Nini. 28901 


sites a ae ; vi me buasaid lp wer NFLUS 6 ey ‘ded 


‘ail ait 0 Serene LEN Sit QoLteowy 2 


xi oR pikes: es if Sy ah aap y adage! = i‘ mf oy 
an ft @ re : al 


mentite eid ‘Bia bc eaiae sity my 


yy 1; i iu 


a bili iintlty Se clit 


20 


himself, in his factor amadyses, makes the point that 
Piemeware ChusPers «Of abilities at “each end of the 
Continuum: Therefore an alternative explanation is 
pessiblée if Jensen's second dimension is dividediante two 
orthogonal dimensions. There are really three dimensions 
Perron cuscussed, | (1) sthe culture’ fair-culture’ loaded, 
Cepyesample fotesassociational dimension from hagh to dow, 
end) (111) abstract-conceptual dimension from high to low: 
Persea ternativeminterpretation is congruent with Jensen's 
ticory. He thypothesmzes tthat-there are two types jot 
Sociiltive gibiidty» levels? and Pl, tor which there are two 
Separaces Ceneticradistributivons: sone “or abstract conceptual 
apr imoetes and Sone or rote -assocrational abilvteress sinus 
dividing his second dimension into two separate, 
independent dimensions would serve to emphasize the 
hypothesized underlying independence of the two genetic 
distributions. 

The development of abstract-conceptual abilities, 
however, may be affected by number of years of schooling. 
Ineatcross cultural setting in South Africa whercrchildren 
enter school at various chronological ages, Schmidt (1966) 
has found that performance on the Raven's Progressive 
Matrices was influenced, not by CA per se, but by number 
of years of schooling. Number of years of education needs 
to be considered in future research and comprehensive — 


theories on the development of reasoning abilities. 
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Memory 


Jensen uses paired associate learming ssicriad 
learning and digit span tasks as measures of rote- 
associational (level I) abilities. These tasks are also 
used in research on short-term memory. Jensen (1968) has 
published resultS~ef his research on short-term memory as 
Peicuates to his theory. He finds that dipit Span tasks 
giemoonceof the best measures of level 1 abidatys ‘His 
trokceare quircesditterent from the typical WiSG,, WALS. 

Or otantord-Binetetyperoiudagitespan task, but are along 
the same lines as most of the typical short-term memory 
experiments and similar to the short-term memory tasks 
USCcm tN bins inves treat lon. 

Generally speaking, research in the area, on memony 
iSeOnecwOr wo Kinds. “The wirst type or rescarchi.is 
concerned with performance on a memory test of some 
description, » The purpose oL ‘this research as tonuse 
memory to make inferences about other Variables of interest 


Such as personality (Eysenck, 1967) <or amcedligence= (Jensen, 


1960). The sécond type of memory research concerns the 
memory processes per se. Studies which relate to the 
storage and retrieval processes in memory are numerous. In 


/ 


other words, the general mechanisms of memory are of prime 
aicerest (cece Atkinson and Shiffrin, 2968; Posner, | 1707; 


Peterson and Peterson, 1959; Murdock, 1965; Howe, 1967 and 


1970; Wickelgren, 1968). 
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Thet eurnenteinvesitigationdcéncemns, mainly, the 
first type of memory research mentioned above. Basically, 
the tests of short-term memory of this investigation are 
used as one type of cognitive ability. However, an attempt 
willebenmaderin Chapter V;to link! the ‘findings \of (this 
study to the current rubric of existing research on memory 
processes. The following discussion of short-term memory 
is included to familiarize the reader with the relevant 


short-term memory issues. 
Model for Human Memory 


Before théesnowrelassic®s tudyiofrPetersonvand 
Peterson (1959) there had been little active research on 
Short-termimcmory eppdardioSéytBroadbent -presicntedsaeceneral 
mededtfor informatdonyprocessing! but he had limited 
reséarch onewhich toebaseshis theory~e eSince the late 
1950's research on memory has been increasing both in 
nunbertandiangsophasticatieny 

Withani the astevdecade voriso}hseveralemnodels@ior 
the memory system have been proposed (see e.g. Howe, 1970). 
However, most of .the models are modifications and improve - 
ments on Broadbent's (1958) model based on research 
subsequent to 1958. The recent model of Atkinson and 
Shiffrin (1968) is selected for inclusion in this chpater, 
because it incorporates the essential features of most of 


the other models for memory. In this sense, it is 
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representative of most current models. 

The memory system is divided into three basic 
subsystems. While the functions of each of the systems 
aner quite distinct, ‘the evidence that the sysitens aré «in 
Ginterent parts’ of rthe tcortex is!“far from conclusaivea The 
eopert jor M1 Ine 701959) Nends Isupportivto blatkléas & two ways 
Ons toring: and/ornrmeéetrieving information» The evidence 
1s taken from case histories of surgical intervention in 
Ebowerciiier of sieve re repiilepsy 2 at spécifie cindivi dual thad 
a bilateral, medial, temporal-lobe resection. Subsequent 
to the operation, he was unable to recall events in the 
immediate past unless he actively rehearsed the desired 
information. For events prior to surgery, his memory was 
clear.  lhus serunappeans sthet Gehei@ions-temmistorage facmlity 
was still operative and the short-term memory component 
could be used but the connection between the two had been 
severed during surgery. No new information was able to 
emtvenietheé: hong ste rim tsitoxna dé: rinati. ~ The réfore \ ta tele as t mayo 
storage mechanisms are operative in information processing. 

The memory system is composed of three distinct 
funetionin g Units: sthersenso ry regis ter ACSR): povhenshont 
term store (STS) and the long-term store (LTS). STS and 
BES eave mot eto tbe tequatedudirectly with Jeng-sandashont- 
term memory. The terms long- and short-term memory are 
used to refer to the duration of time accompanying a given 


experimental task. No assurance is given tha base tiem h yars 
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Poon ols or LS.) This idea hwabnybeinioere fully developed 
hacer in. this. chapter. 

The sensory register (SR) is the subsystem of 
memory which stimuli first activate. Evidence for the 
exvotence Of SR separate Grom STS and ETS dsscited in 
ome 1970). Sperling (1900, 1968), Averback € Coriell 
(1961) and Mackworth’(1963).--According to Sperling (1960), 
tneresis a peripheral visual storage for retention’ over 
Ee cceainply Dries periods of time. fAtkinson end Shiterin 
(1968) and Howe (1970) suggest the temporal boundary for 
the vasual sensory register is less «than one secondvand 
probably on:ithe order of 500 milliseconds.’ A similar system 
for auditory material has not yet been fully established. 

ihersecond subsystem of Memory, Involves “the shore 
Comm stores (S!s) or asa Waugh and Norman, (1965) scabivac, 
Drimoerye memory. Where are severad essential wunct ons chat 
are speci tic to the Sisy “Pirst;eall tinrormatienatiat 
reaches LIS first passes through SIS, where atimay .or may 
note actayelynrenearsed, to retain 10 ins STS Beas slong as 
activesrehearsal takes place, information ican besmain- 
tained) in STS. A schematic diagram of Atkinson: and Shiffrin's 
model is presented in Figure 4. However, there seems to 
be a limit as to the amount of information that can be 
actively rehearsed in the STS. Atkinson and Shiffrin have 
proposed the idea eee this store contains: a rehearsalesbuiter 


of fixed capacity. New items displace old items in active 
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Fig. 4. Structure of the Memory System 
(Atkinson and Shiffrin, 1968) 
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rehearsal. The size of the buffer depends on the nature 
of the material that is being rehearsed and on the 
learning strategy that is being employed by the subject. 
The idea that part of the STS works as an "Echo box'' or 
Pobearsal butter until more complex coding has time to take 
place, has been proposed by Waugh and Norman (1965) and 
Atkinson and Shiffrin (1968) respectively. Howe (1970) 
concurs with this idea as he presents his model which 
McOupOrates -ourehearsal circuit, as part of STM. lees aliso 
Hicludes a scanning, device which anspects;, the, contents of 
the STS to determine what should be retained and rehearsed. 
thus;mot.ondy storage.is incorporated into memory but. also 
Some, control processes. which, are linked. to other, cognitive 
Processes biketselecCeron ana aetention. | 

They lone-term=store= Cito )mor-secondary memory (5M) 
in Waugh and Norman's (1965) framework is the Dance Ot aune 
memory system in which information is retained over long 
fempora les pelse. so torage tends, to be. on thecbasismotsmean- 
iMeeand associations rather thanson speci tic epbone tic 
articulatory codes (Howe, 1970). Retention of information 
over a long temporal span is basically a storage function. 
However, retrieving the information from long-term storage 
is dependent on the quality of input and retrieval 
mechanisms. The familiar "tip of the tongue" phenomena 
have led authors such as Norman (1969) to conclude that 


locating information in the LTS poses the greatest problem 
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in retrieval, Differences in recall and recognition 
measures of retention can be accounted for, according to 
Norman. He suggests that recognition tasks frequently 
provide cues as to where to look in the LTS for the 
information. Free recall on the other hand does not pro- 
vide such cues and-thus the information may not be retrieved 
ese readily . 

however, simce the taskssor this iInvestivat von sane 
Pea nonre ctenporal duration, and since it 18 ‘a typical, short- 
meimmamemory task, no further discussion of LIM 1s included, 
Noresconplete descriptions, on LIiM-and 1ts* function are 
available elsewhere (Adams, 1967; Atkinson and Wickens, 


Hoo Norman, 1968;) Norman, 1969: and Howe, 1970).. 
Acoustic -Nature 40 feo IM 


Many authors and researchers accept the findings 
esi primary memory is acoustically based (Adams, 1967; 
Conrad, 1967: Wiekeloren, 19653 Gumenik, 1969). fiat sus 
GO Say, SIM appears to use an auditory or speech moter code 
(Wickelgren, 1965). ‘The research basis for this postulate 
iscontained in studies in which the eitects of aCousicrc 
confusion in STM are examined. Evidence supporting an 
auditory trace hypothesis of STM rather than a motor feed- 
back hypothesis of STM is presented by Gumenik (1969). 
Generally speaking, most of the studies of acoustic 


confusibility follow from the work of Conrad (1964). He 
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found that when letters were presented against a background 
of white noise, similar sounding letters tended to be 
Gconrusedrmore frequently thansdidslétters which :did! not 
sound similar. Similarly, Wickelgren (1965) found that 
the probability of making an intrusion error, that is an 
eoxoOe Invod van ge acoustic! confusionyiwasein, direct natior to 
Enennunber ofisimilarssounding, letters ins theralphabet. 

invamseries bofyexperimen ts),9 Badded eyin(96 4400900) lee. 
and Baddeley and Dale (1966) showed the relationship of 
peoustuicrand Semant2c) simagderity) to,STMrand UIMihe Basically, 
thet tindings were\ thats acousticysimilaraty wasa an: inter- 
herencervariab levanyS IM but) not-for idMeand that] semantic 
Sumatlarity ,» thatmisasamilaryvmeaning) wordseanma, palred- 
associatemtaski zs was aneunterrerence varnables tome: IMe but 
seemed to have little effect on STM. Dale (1967) failed 
fosmid ndny semeamta ce intertereniceweitectss fomioiMey Many 
Treseourcner st have) also found acoustician terrerenceijiet fects 
inno TMeConnad,» 1904; aLevyt and Mordeck; 2908; Posnem,. 1966; 
and, Reicher, Ligon and Conrad, 1969; Gumenik, 1969) eee In 
a recent publication, Baddeley and Warrington (1970) 
comment that "despite the strong association between acoustic 
coding and STM there clearly must also be acoustic coding 
in LTM." Bruce and Crowley (1970) reached the same 
conclusion, 

The experimental design of Baddeley (1966) was only 


slightly different from the work of Conrad (1964) and 
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Wa Gkebgren €1965)),sinethat ~he vised «similar sounding 
words whereas Conrad and Wickelgren used either letters 
or numbers. Also, Baddeley used auditory presentation 
with written recall while Conrad, Wickelgren, and Gumenik 
(1969) used visual presentation with written recall. 
While there were methodological variations, \it)is important 
memvoticesthat the Dasvesfindines were hsiimbhan. daGraik 
(1970) systematically varied the input and output modalities. 
He concluded thikeoMurndock)(1968) that auditory presentation 
Waspoup eri Orirto ivisuahep resentation. reCrapksturther found 
Ciatewritten frecalbawds stiperiorste spoken izécall )sbut 
that input and output modality effects were small and 
limited to primary memory not secondary memory. 

Summarizing then, STMuseems totbé based sonean 
se0us bre lcodingnsys#em randathat «LIM fseems thosbe primarily 
based on semantic coding. However, as Baddeley and 
Warzineton (1970) and Bruce and Crowley (1970) point out; 
some acoustre eodingrdoes takecpiace ingLIMseplnythe 
current study, interest in acoustic and semantic inter- 
ferencesinha SiMoauditoryvtiask ts continedetomthesdiffer- 
ences between retardates and normals, and which interference 


affects which group most severely. 
Performance and Process 


A distinction is drawn in this study between perform- 


ance and process. The scores obtained from the data indicate 
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a level of performance or proficiency of each Subject 

on the required tasks. However, the experimental 

procedure was not specifically designed such that inferences 
regarding the underlying processes of short- and long-term 
memory. COUuld be easily,made. The type of task that was 
Hees One that is weterred to. asa typical.shont-term 
Memory task in the literature, and it has been described 

aoe such here. |/However, no claim can be-made about whether 
Ole Otto. Storage involves only the short-term store, “One 
Commou Des Sires thal the 6 toragésand, retrieval wspectseare 
gomlcaely sbiturcatedsin these tasks as Baddeley..( 1966) 
Suggests. Thus in the tasks some information may be 
encoded into LIM.and,may become salient as retrieval 
mecvand SmSoare considered. “luivine (1963) stressecethat 


retrieval mechanisms are important for both STM and LTM. 
Stimulus Presentation and Response Recording 


There are several methods that are employed. in the 
Dresentation of stimilin... Typically, @the.s tamu ieane 
presented by automatic devices so that experimental 
Vard ance. is, minimized... Visually. presented stimuli. are 
usually shown on. a screen by means of a projector which is 
controlled by automatic timing devices. Auditory stimuli 
are usually presented by means of pre-recorded tape using 


earphones so that extraneous noise can be excluded as much 
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Choice of a specific response modality is some- 
what dependent on the age of subjects, type of input 
stimuli, and scoring intentions of the experimenter. The 
most common response modes are verbal repetition of input 
Seinvid;) written “reproduction, or; in *recégnition ‘tasks’, 
pointing “to correct response ‘alternatives. © With younger 
subjects. response ‘requirements must be’'well within their 
cme tye otherwise coordination may in “fact be “the 
variable that is actually being measured. 

These: factors were +considered in ‘the ‘choice of 
tasks which are described in a later section. The tasks 
encompassed a wide range of modalities for both input and 
Output = Thehoven-riding ‘consideration of ther choace* was 
Draeeutherw required sctinities: be appropriate “and fami var 


to ‘the! Subjects, consonant with their ability. 
Cross Modal Coding 


One® of the’ experimental tasks used in ‘this’ investi- 
gation involves the auditory input of stimuli, and a visual 
recognition mode of testing the accuracy of retention. 
Whites this testois#within the typical-short-term memory 
design more complex encoding is necessary here to transfer 
the information from one modality to another. In this way 
it goes beyond the usual short-term memory type of experi- 
ment. Other research on mental retardation can be related 


to the current investigation if one moves outside the short- 
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term memory literature to the work on cross-modality 
ERanS Fer, 

Gross modal coding is) the transfer-+ofestimuli? from 
one modality to another without changing the meaning. 
HewneLimeand-O..Gonno,n (1961),found that retarded» (train- 
able level) subjects performed as well on cross modal 
recognition as did normals and on a tactile recognition 
task the retardates were superior. The material used was 
not easily transformed into words so that the superior 
verbalization of normal subjects could be brought into 
operation...» The, conclusions sareached by Hermelin «and O'Connor 
were stwotol d:, verbal .coding simethe (translation of stimuli 
fromone modalety conwanother ais facil itative,,but. in 
conditions in which verbal coding is difficult, the cross 
nodality, .coding sloses, its Hee oR HELD ane ee 

ere tae and O'Connor were looking at the notion 
thatthe presentation of Stimuli by more than one modality 
was more effective than single modality presentation. 
Texts in teaching methods emphasize this point as it 
relates ito; the education of moung,children o7,retarded 
children. Birch and Belmont (1964) examined the nature 
of auditory-visual cross modal coding and compared the 
performance of retarded and normal readers. The authors 
found that the retarded readers were less efficient in the 
cross modal coding task than were the normal readers. 


Hunt (1969) without citing the origin of the comment, 
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pemarksethattorossemodaly trans féxrn is a good measure of 
Desresinteliecivediscapacitys: If thissisitrués thenethe 
cross modal coding task in this investigation should be 
closely associated with the other two tests. However, 
since more cognitive transformations are performed in a 
cross modal coding task than, for example, in a straight 
auditory input, spoken output type of task, there should 
be some differences in performance between the two. 
Cross modaly codingy canr ben viewed, from a short- 
term memory framework. Basically, they Caskeis, tune soane 
as in most typical short-term memory experiments with the 
excepction that the response modality is quite different 
Promethe input modality .. The cross modal coding task in 
CleweurrTciVU INVesSrugacton as considered. Co bDees iinislar to 


the other short-term memory tasks. 
Measures of Retention 


There are several ways that an experimenter can 
fest Wet, tie Sub ect has retained win Memory over tite 
specified retention interval. Typically, the measures of 
retention are divided into two categories, recall and 
recognition. There has been much literature comparing 
and contrasting the relative merits of each (see Howe, 
1970; and Adams, 1967). The difference between recall and 
recognition procedures is sometimes over-emphasized and the 


similarities minimized. Recall tends to be more rigorous than 
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does recognition. With recognition procedures, cue 
information is presented which is not available in recall 
methods. In terms of measures of retention, recognition 
probably does not influence the actual storage of the 
material, rather it may serve as a cue to guide the 
scanning of the contents of memory. 

The available methods of measuring retention are 
eaven below?’ Pree *recally ordered treéall i and recogni tion 


Proccaures were fused im the “current es tudy . 


RLecerccal lt =n wthisetype.OL recalig@ine subject 
ito questéd £0 reproduce, in «some menner, all, the original 
Semin with no regard to order. 

Ordered recall - in thas method of recall the 
Suomecte Se redquired. toureproduce allsof the onpoinal 
Stimud@un toe correct order. “Sometimes... white serial 
order is requested, an experimenter will score for both 
Servos anderree wrecal |. 

Probed recall = this type recall requires; the 
subject to reproduce a specified subset of the original 
stimuli. The subject may be required to reproduce the 
first third of the stimuli on the first trial, the bast 
third on the second trial, and the middle third on the 
third trial. With probed recall, various methods, of 
indicating which portion of the data is required, are 
employed. 


Recognition - generally, in recognition DEOCedures: 
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iMeesupject is requimed!lLomscanistimuli in which some or 
eiilvor the: original stimula are contained.  Thevsubpject 
Mas to cither identity the: stimuli which were originally 
preoscnted.® ors toradenta fy) thers timulin which! wmerefnot 
na cinaldyepresented, orehes must: decide, one whether, or not 
ener orpmore of the, stimula, followed other, stamuddeansithe 
Originals presentation: 

int both, recadil >and mecognitaon, \ythe specs flediway, 
Hoawhnchh ay retention measures iss obtainedtis limited by 
tye experimenters purpose, the nature of the stimuli, 
(hiemace and tével ot Sophistication of the subjects, 
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PROCEDURE AND HYPOTHESES 


The experimental hypotheses and design O1 chee study 
preepresented in’ this =chapter. Included#is*a formal stace— 
ment of the major and minor experimental hypotheses as they 
poate Lonsubjecte characteris tits such as TO™and socio- 
eeononre=status,; Descriptions of sampling, tasks,” and 


experimental procedures are also provided. 
An Overview of the Experimental Hypotheses 


Simce "Children who Nave the Same mental age 
Petevreticably accordingrto =the Binet Cconceptrot MA) have 
Geecariea~tne samew level of imtellectual development, trey 
sno perrorm simitarly “on cognitive tasks “including those 
of'short-term memory (STM). There is some doubt that this 
WoWds *ecod =ror SIM: Jensen (CI968) "has tound social class 
dtefeérences' om rote-associdational tasks. In these studies, 
retardates of high socioeconomic status do less well than 
there lower ‘class counterparts ‘of similar’ IQ.” His “tasks 
mostly involved the learning and recall of paired associates, 
goreel Shrsts “and digits “inva dipit spam task.” Wi contrdst 
he found no such SES differences in children of average 
intelligence (IQ = 100-120). 

Thus two major dimensions seem relevant and worthy 


of examination: MA and SES. These suggest two major 
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hypotheses: 

(1) If a mental age matching indicates an equivalent 
level of development, there should be no difference on any 
of the three tasks (visual short-term memory, auditory 
short-term memory, and cross-modal coding) in the perform- 
ance of normal and retarded subjects. 

Prethirs Hypothesis as rejected it could mean at 
tease two Chines.” Firstly, it could mean the tasks measure 
some type of cognitive functioning which is independent of 
Ele edsures Of intel ?igence on which the original matching 
Hae svone. “Possibly tien, ‘as Baumeister (1967) suggests, 
another way of confirming the original diagnosis has been 
found, On tie other hand,’ the differences may reflect 
Bige1c mechanisms ror dealangawitiy the environment. “Ever 
though MA matching should minimize the probability of 
Prnciig ed uore rences, =tite better perrormnance of normal 
eee would reflect more efficient mechanisms for 
information processing. 

lf %en" ties dither Nand, “the hypothesis: 1s noe 
reyectecds claim e€ould be made for the idea thatthe experi — 
mental tasks are along the same dimensions as the intelli- 
gence test and that the sample matching was adequate. No 
process differences could be tendered. 

(2) The second hypothesis is taken from Jensen. 

Low IQ subjects of high SES should have less adequate 


performance than low IQ, low SES children but there should 
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De no differences between high and low SES subjects of 
average IQ. Thus a two-way interaction between IQ and SES 
on STM task performance is postulated. Figure 5 
epapercally illustrates this hypothesis . 

(ne Scurvemtinvestipation ditters ceromsjensen Ss 
work in three ways: an array of input and response modalities 
were used with younger children than Jensen used, adjacent 
groups were compared rather than retarded and high average, 
and the range of socioeconomic status was not as diverse as 
Wensen described. “Whalel-these differences from his experi- 
ments work against the Jensen eeteed ifenis. theory ates 
eiverccrcraiuty,,, the pregi cited results should: also perseen 
mimi vese tasks. 

Minorahypotieses arisanpe trom the work onsite. 
ference (Baddeley) discussed in previous sections are as 
follows: 

(Cl) AGoustic Intya slice interre rence should produce 
poorer performance than’ Semantic intra-list anterrerence.. 

(2) Acoustic. and =semantve Imtraslist inter rerence 
should produce poorer performance tham the control lists 


which ere neither acoustically nor semantically similar. 
The Population 


The population from which the samples were drawn 
included all of the members of the junior opportunity classes 


in the Edmonton Public School System (1968-1969), and all the 
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children who were in grades one and two during the 1968- 
1969 school term who attended Edmonton Public Schools on 


the south side of the North Saskatchewan river. 
Sampling Procedure 


In'"total, forty-seven schools were initrally 
wisited by the author in order to’ draw ‘a large enough 
sample so that appropriate group matching could be per- 
pormed. Ihe’ sampling procedure of perusing the student's 
Gumutative record at the school’ was in accordance wren “the 
following guidelines: 

Ci)o Impitie Yorade. one and¥two ‘classes, only "those 
children who had a Détroit Beginner IQ of less than 100 
Weems Ole Cle G, 

(2) pelo tile: studeices an JUNLOr OppdmUUn tive class 
were selected. The opportunity classes are for educable 
mentally retarded individuals. 

(3) As much of the following information as possible 
was gleaned fromthe cumulative record.” (a)¥sex, @(b) Dirth- 
Gate vs(@). erage inssciool,. (d) relteronm(cje ey vetrout 
or other. Note: If no Detroit Beginner IQ was available for 
an opportunity class student, the IQ which was most 
representative of “all*the [Q tests was recorded), 

(£) language spoken at home, (g) color, (h) birthorder, 
(i) parents' marital status, (7) .ehd idtsap lace omeres idence: 


(k) socioeconomic (SES) data including ratings of: 
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(i) principal family wage earner's occupation according 
co Birshen’ (1901) 3) (11)) Source of income, type of employ- 
ment, dwelling area according to Warner (1960). 

Off the “approximately 15800 students selected in 
Mremavove mannen, i,294 parents or cuardians wweressuccess-— 
fully interviewed by telephone in order to complete and 
verify the above information. Interviewed were 157 
Spportunityeclass*parents,, and 1,137 grade one and?two 
Pearents., An additvonal five parents were successfully 
contacted but they refused to answer any of the interviewer's 
questions. 

After the survey was completed, four groups, were 
Sevectcu rom the sample usang sche 10 and socioeconomve 
datas Qeouregroups sofsthirty subjects were drawn: 

Group 1: low average IQ, middlewto igh Sho: 

Group) zi) low averaces 0) alow SES, 

Group 5: Glow, 1@ average toehi gh sks, 

Group 4: low IQ, low SES. 

The groups were equated in three ways. High and 
low IQ groups were matched for mental age and socioeconomic 
status. That is, groups 1 and 3 were matched for MA and 
SES as were groups 2 and 4. Within each IQ level, average 
and low, the two groups within a level were matched for IQ. 
A summary of the group characteristics is presented in 
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TABLES 1 


SUMMARY DATA FOR THE FOUR EXPERIMENTAL GROUPS 


— ane = 
nn OPEN — 


Se 


— 


Groupe 1 Group: 27 Group (3 Group 4 
WiveelO, (Av. 105) (LowelO~ Glen 1c. 
High SES) Low SES) High SES) Low SES) 


nN i a 


1Q Mean 93.93 90.20 68.63 65855 
S€al DeRTs oO 96 22 7.93 7.09 

Mental Mean OS .73° BODO © 0st 57 aun ae 

pectnore Bray pevene olan ony w RNs 18g 14.50 

Chrono- Mean 99.70 540 i 36 30 eee OheOr7 

Romaeettonsta Mpeyat “se sa Syoomeay Ise 15.88 

Age | 

Socio- 

economic 

Status Average ra 41.0 Or. FA 

(Blishen) : 


ey ipetwoen MASGr dup UP and a2, = 40.1520," prece001 
Dasantssbe tween, MA .Group..5, and 4)= 2.32. p c..05 


TQvwas solely determined on the basis of the daca 
Cietaes savaitabhe t70m tle Scnool record... Aimttemrecula: 
edasses,. the Detrovt Beginner IQ (test has been usedetinough— 
out the Edmonton Public School system £01 Several years. 
Thestest, 1s ateacher administered, teacier scored. joxoup 
TOmtest.. For ehiidren in the opportunity class awic Taro 
Detroit was avarlabde, the IQ used for matching was the [0 
score that was most representative of all the IQ tests that 
were given to the child. Typically, the child had received 


five or six tests so that this score would not be as 
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unreliable as taking say the highest or the lowest score. 

The socioeconomic status rating used in matching 
was the occupational class scale by Blishen (1961). The 
ecaleywass constructed: from Canadian census data andii'svan 
occupational ranking according to combined standard scores 
como mcomes andoyearshof-schooling.: |The varivouss occupations 
aneiassigneda rankevalue. At tamess it wase difficult) to 
determine from a phone interview the exact occupation of 
the household wage earner especially in low status 
Pccupations weillwohoiuthe! most frequent lytist ated! occupations 
that required careful questioning were engineer and 
Carpenter’ ihe 6tated Occupatwonuiol carpenter uncluded 
Jaborersswhos cCarryidumber, carpenter's helpersja framing 
Carpenters on housing projects, cabinet makers, construction 
foremen, and project Supervisors. "rolmilarly Cher occupation 
of engineer included a spectrum of socio-economic levels- 
Engineer ranged from sanitary engineer -- garbage collector, 
through locomotive engineer to professional engineers 
heeturinceatuasunitve rsi tyre Byiskings thesis pect ieamuties 
of a given job, it was usually clear which rank was 
appropriate for a given individual. 

A second measure of socioeconomic status was also 
obtained. Three of the scales devised by Warner (1949) were 
used. They were ratings of occupation, source of income and 
dwelling area. The Warner scales were mainly devised for 


the United States of America. However the Blishen and 
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Werner ratings” fromthe survey correlated’ 0.80% 

there avreyseveral characteristics or the Sample 
match which are worthy of mentioning. First, this method 
of drawing a sample is extremely time consuming. Approxi- 
mately four months of full time work was spent on visiting 
schools* and phoning parents. “Secondly; thé total 
Pepuratron was represented in that: only five (0.38%), of the 
1,300 (approximate) parents refused to complete the tele- 
phone interview and all schools which were asked to 
Parcveipate were cooperative: Thirdly; the’ mental. ages 
within the high and low IQ groups were comparable as were 
PHeMp ro ratings within thes lO*sroupings.’” “Last lysPtne sO s 


WEeCMInN™Medenobo Tevyel*were vessentiatly equivalent. 


Subject and Group Matching: Some General 


Gonsiderations 


In the area of mental retardation research; much 
controversy has centered around the appropriateness and 
implicit assumptions inherent in mental age (MA) and 
ehronotogical*age* (CA). matching. . Baumeister (1967) 
discusses the problem in some detail. In general, he says 
that researchers should be aware of the assumptions they 
are making when matched groups are used. He also asks one 
to consider whether or not the comparison of mentally 
retarded subjects with average IQ subjects is Votre s * Ouch 


comparisons do seem to be useful in that differences in 
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perrormance are! fromlalibasebine i ot average. “But the 
usefulness of comparative studies is maximal only when, 

in analysis of variance designs, interaction effects are 
examined to see under what conditions mental retardates 
perform the best. Absolute differences in performance, 

in themselves, may not be of prime importance in comparative 
ScCucies . 

Other difficulties arise from matching which 
complicates interpretation. Floor and ceiling effects may 
produce significant interaction effects where none should 
Samet where the task as too difficult or too easy for a 
eucup,otrsubjects.() This might be overcome by “comparing MA 
maccned Normals with retardates: But MA matching decreases 
Piewiikelthood.of finding diatterences in performance between 
Wetardates and normals. In the current. inves tigation, we 
have MA matched groups and mostiot these’ points Mavesbeen 
Parken eintoeaccount. 1 inthe: instructions and examples , tne 
subject either retarded or normal, had to obtain a correct 
score on the practice examples before going on to the scored 
HoreLons oT whe Lest. 

In summary then, there are two .basic ideas inherent 
in subject matching. CA matching tends to emphasize perform- 
ance differences between the matched groups. MA matching, 
on the other hand, tends to emphasize differences in process, 


rather than in level, between normals and retardates. 
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Tesi ines Condit 1ons 


In alt cases,” testing was completed at the School 
which the child attended. The space most frequently. 
allotted for testing was the school medical room with the 
exception of eight of the thirty-eight! schools § im fhese 
schools either a conference room, principal's CEiVGe, OT 
epuisellor s Office was used. ~ In “all "cases Jsthemtesting 
Maswcompleted during a single school day — Uy puicamly , stwo 
children were tested on a given day although some days it 
Mass pOssibie CO test “tliree "children. 

Two coildren’ from™=tie™retarded *group*had tarbe 
replaced with an additional two subjects of similar MA and 
Soo. sBoth chiidren were “emotronally *disturbed?=sGnemwas 
transterred from an opportunity class to the Glenyose 
fesplutal emotionally Drsturbed*"Chitdren’s sUnger elie otner 
chatd*had aust come arom the* Emotional ty spas turped 
Children's Unit and was extremely lacking’ in self-confidence 
to the point that when she was asked for any response, even 
her name, she responded with "I can't" and burst into tears. 


Therefore these two subjects were replaced. 


Experimental Procedure for Auditory Short-Term 


Memory 


The experimental procedure was fashioned after that 
of Baddeley (1966). He presented housewives with a series 


of five words which the subjects were required to recall 
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immediately by writing the sequence on a sheet of paper. 
He used two groups of subjects. One group of subjects in 
condition A received twenty-four sequences of words; 12 
sequences were acoustically similar in sound, 12 sequences 
mere Gitterent in sounds, The other proup of Subjects in 
condition B also received twenty-four sequences; 12 
sequences which had words of similar meaning, and 12 
sequences of control words with different meanings. All 
the sequences were drawn at random from four groups of 
Seco words, one Jist.01 words tor each condition with) the 
constraint that a word could not appear twice in any one 
Sequenge. 

A Similar procedure to Baddeley's was used in) the 
surrent investiggatron but with) modification for wage ditiexr- 
ences Since Baddeley used adults whereas children of MA 
SUTCOsLUS months, were: usedsin this investigation. Firstly, 
the words chosen were within the vocabulary range of the 
slowest of grade one children as judged by two experienced 
grade one teachers. The words from which the sequences were 
randomly drawn are included in Appendix 1. The random 
order of the word sequences and list presentation sequences 
are presented in Appendix 2. Presented in Appendix 3 is the 
wordeltsts as recorded on the tape recorder. Appendix 4 
Contains the instructions for the ‘test. 

The following are departures from Baddeley's . 


methodology. Firstly, to insure that each subject knew 
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each of the words, he was asked to define each word before 
the experimental task. Secondly, the method of recall was 
spoken rather than written because the act of writing 

could possibly reduce retention since many grade two and 
three children write rather slowly. Thirdly, an independent 
pucee scored the recorded responses so that experimental 
bias was minimized. Fourthly, the sequences consisted of 
our words “rather than five. Lastly; the scoring procedure 
was different from that of Baddeley. 

Two methods of scoring were used.in the current 
a Vestacation. whach ofminedasts ‘of recorded responses 
iWererocOved On Sree recalF and *serval ‘recall. “Ihe "scoring 
method of Baddeley (1966) was not adequate because many 
Subjects’ were’ unable to correctly reproduce any of the word 
iMcwawa the ttotalaccuracy.”* Floor effects were present. ~The 
Sticm ne thods of Sscorime. overcome the floor erfects.. 

The free “recall (FR) score was obtained for each 
group of four words by counting the number of words the 
subject was able to reproduce with position effects ignored. 
The serial recall (SR) score was more rigorous since the 
word was only counted as correct if it was also in the same 
serial position as the stimulus word. Total possible score 
for each subject was 48 for control word sequences and 48 
for experimental word sequences. Table 2 shows some 


examples of°Scoring. 
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Original Sequence 


mat cat man can 
bie tall fat lone 
cow day hot pen 
Dig fat large wide 
can cat map man 
Key pen day bar 
Sear not keyrPyouk 
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TABEE= <2 


SCORING EXAMPLES 


rn 
—— SS 


Child's Sequence FR SR 
Se One Score 


mat cat man cat 
bio tat tall long 
car day hot blow 
wide fat big wide 
can can man cap 
bar day pen key 
bar hot key book 


Mm GH WM oe mM & 
> OC HM MH KL NY WCF 


Fach individual. then, obtained, four scores. jan ER 


for conc rolewords, 


an? FRi score for experimental words 


eLther acoustic. Or isemantic€, @angSR, score for control 


words, and an SR s 
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core for experimental words. 


rTocedure tor Visual Short—Lerm 


Memory 


mental procedure for visual short-term 


Ce ain vey typical STM memory tasks in 


which stimuli are presented, followed by a neutral filler 


besk COsprevent 1c 


hearsal over the retention interval then 


recall. In the current investigation twenty grids of five 


numbers each were 


seen by a subject. 


presented. Figure 6 is a sample item as 


Following the stimulus was a filler task 


which the subject was required to name as many color bars 
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Tae! 


Bie. O... A uommpile, 5 tamiulus Grid* 


“The author is indebted to Drs. E. Howarth and 
A« brown, al Universi tyeo Alberta), fon thes timuluss material. 
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as possible during the two second retention interval. 

Recall was written on response sheets which looked like 

the stimulus grid except that the numbers were missing. 

One response sheet was used for each grid, The instructions 
for visual short-term memory are presented in Appendix 5. 
The stimulus numbers are presented in Appendix 6. 

The total test was presented by means of a Kodak 
Carousel 850 projector which was controlled by a series of 
mivcecinveryal timers. The first timer of) the icyele was 
activated when the experimenter pressed a button and 
Drecented the word “Ready. After two secondsiithe stimulus 
eo dewas presented for teve, seconds under thejcontrol of 
the second timer, then the projector changed andthe color 
Dursi Were) presentedmtor two seconds. .\he,screen was then 
bladk Until che: next cycle was “activated by the expera- 
Mente. hier 7 graphically depicts tice (time: sequcices:. 

Scomine procedure. for this stest wasquLecvs eravemt. 
forward. Any mumber which was, correctly recalled=im correce 
positron was se€oredias Correcti, 7A stotal sscore) for cach 
subject was calculated by een the total number of 


COLLECL eres ponses:. 
Experimental Procedure for Cross Modal Coding 


The cross modal coding (CMC) task was adapted from 
Birch and Belmont (1964) and Craviato, Gaona, and Birch 


(1967) with slight modification. Birch and Belmont, and 
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Craviato et al used patterns of pencil taps by the expe ri- 
Menter=with visuabyrecognition*+of patterns Of sounds’ The 
claim was made that this procedure yielded ae 8 of 
auditory-visual integration that was related to retardation 
in reading. However, the problem with the study was that 
theptesting situation was not -very ‘well-controlled. There 
perekewo basiecdefectss 'Thé first -deféet was "that ‘taps 
were made by the experimenter who presumably had practised 
the timing of one-half second and one second intervals. 

The time and volume of the tap variation from one testing 
sveuation to 'Mnothermmay have been rather “large > “The other 
aereect wireh néither Birch and belmont nor “Cravrato et "al 
controlled, was that, while’ the -task*was supposed to bean 
aucueory-vistal tntegration, the subjects ‘watched “the 
examiner tap out “the»sequenee. “The “possibirbity *exrs ts then 
aha rtaevistial input modewas- “operative. ‘Therefore, the 
Cacskawaseat least. partially #4 VisialeyvisualintecratLon. 
Possabiv- no onsattle cross@modaly trancter owase in Lact, 
functioning. These two difficulties were rectified in the 
current investigation. 

In the current study, a standardized testing 
procedure was accomplished by tape recording the entire 
test. All the examiner had to do was*turn om the: tape 
recorder and present the visual stimuli at the proper times. 
One thousand cycles per second tones were of 0.15 seconds 


duration with 0.35 seconds between short pauses and 1.35 
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seconds abetweem long pauses.’ The anstructions for CMC 
weesprescn ted aim Appendix 7. The auditory and visual 
Sanur are Siown, in Fapures3, 

A total of thirty auditory patterns were 
presented to-each subject The~ posit on“of—the-—eorrect 
mesepoense: On the 38x yo svisual stimuli card was randomly, 
eeeseoucatoveach (om the “thirty test a tems’ each “auditory. 
petiem was Presented threes times, in’ the same order as 
15-Shown in Figure 8. 

CMG, Cay Now only be thought Of as a task ain 
gecdhtory-Vvisual integration, but.also as a.short term 
memory task... Viewing. the experiment.as.a STM test, the 
imput mode 1s auditory which fits nicély into the acoustic 
mative .of /the. STS but.the output mode.1s visual recognition. 
Therefore, encoding of stimuli is done to transform the 


information into a visual mode. 


je 


OM. ad eee rsa nden 


i 1 ke i 7 ¥ i ‘ ’ 
fevagy has rat Ges: 


rt ~ ' - 
Gay ; ite $< COT? pen 
° a 
 ¥ ey - y ; ani unt 
i i i r ae im 
~ 
v ye) } Pe SB vie . T ay 
£ * 
aad 4 ne H 8 Paw ¢ : a r i ’ + += 
F - 
| \ nt He | . arte 
rs rT a a } rf > 0 i om 
me mene 4 pe an) eit 
\ a 
‘a 
a 
i ia 7! bing nw on _ e's 
i frre + ¢ 4 . i) A Ni i ‘my GID a a es =~ 2 
* 
; . ; a : 
ij 4 . Pies ai% o 
ces eee, eo hae a e 7% tian > 
ae dgtvou: pees: oF AL YLSSTh eerx, foZ 
j te st, we i ve i, 
nto il ta vert eR 2h Seon TaER RS 


H 


oo i « 


vy Tee sia’ ta dade * 


eo | ee | cd at | oe i 
ne 7 ere mea. oF hed) se < Lew tee ohn or . 
Fe ; i i oT : - i oF i. a h 

) oot beji¢ ov f e “aig ‘ee 


Ey be * nodes, 


tile Hoke Late: | 


ze 


& 


ot 


Au 


nie) 


ELA SOO EAT SAMES 


AUDITORY STIMULI VISUAL STIMULI 


EXAMPLES 


— : 
on) Bead eo ce 


Fig.<8. Auditory and Visual Vest Stimula. Large and 
Small Spaces Represent Approximate Time Intervals of 
les oeoec.. and .35, Secs... Resvectuively a) Cormect Chores. 
were not Underlined on the Test Cards. 
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CHAPTER  [V 
RESULTS AND FINDINGS 


Presenred inthis chapter are. the result] and 
piidings of this investigation. ~The results of each=test 
are presented along with the correlations between the tests. 
For each test, an analysis of variance, summary of means, 
standard deviations, ranges, and a reliability coefficient 
eGe presented. A verbalPdéesGription of the significant 


eimaiies aS’ also tendered. 
Visual Short-Term Memory 


The scores of visual short-term memory were 
Cariculated by totalling ithe number of correctly reproduced 
dlcicsethat were recalled in the correat position. fhe 
scores ranged from thirteen to eighty-six and were normally 
dusttribiuted.. Figure 9 shows ~he distribution of isicores:, 

The.means..indicate that the normal IQ, high sSodcio- 
economic. Status (SES) eroupie( group lie recalledimame digits 
imaneany of the-other groups. “On *thesothenmandathe 
retarded subjects of high Se recalled the tewest numer of 
digits. In the two low SES groups, the retarded subjects 
performed slightly poorer than the normal subjects. The 
performance of retarded and normal subjects then, is more 
similar within the low SES group than within the high SES 


group. Means, standard deviations, and range of scores are 
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7.79 28.65 49.51 70.37 91.23 
18.22 39.08 59.94 80.80 


Fig, 9. 1s5tribution, Of Scores tor oiMy is 
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presentedian®’ tabie Gx 


TABLE .3 


VISUAL SHORT-TERM MEMORY (STMVIS): NUMBER OF 
CORRECTING REPRODUCEDS DIGITS 


——— — 
a 


All Group 
Be eee oun oi GHG i Higin gece TinieEs 
Normal -Normal Retarded Retarded 

Mean ieee: 5845 49.93 S72 95 Ue e/a) 
St Ue POS T5609 PS 224 eZ e206 
Lowest 
Score 5700.0 36.0.0 L200 P5200 14°00 
Highest 
Score 86.00 85.00 80.00 75.00 86.00 


The visual short-term memory data were analysed 
fe LOeGroups) x2) (SES) sanalysis: of varvance (Winer, 
Oye Deco) ri), MiNSr ta rSe vacuo WAS’ CWO TC Ve loon LO 
while the second factor was two levels of socio-economic 
Stacus (Sts). “lable 41s a summary of the analysis of 


Variance, 


TABLE 4 


SUMMARY TABLE OF ANALYSIS OF VARIANCE FOR 
VISUAL SHORT-TERM MEMORY 


source df Mean Square F-ratio P 
SES 1 TOT U0 .46 Ninos 
IQ i Stet U0 26.42 E00 
LOExXeSES i LS SS 6.14 20:2 
ELrOrT 116 21s 
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There were two findings for visual short-term 
Memory. Firstly, there were Significant performance 
differences between the normal and the retarded subjects. 
This finding is made more specific by the second finding, 
oe poiti cant 10 x {Sho interaction. ~The general finding 
Ponenat retardates recalled fewer digits®/thansthesnovmals. 
But among the retardates, the low SES Ss had a higher mean 
Pea@all than the high SES Ss. This was reversed in the 
normal group. The performance differences between retarded 
and MA matched normals were not as great within the low 
Pee rOoups. 1 Ficure 10 as “(isd rative or these findings. 


Pex sCussLon Ot the: results as presented in) Chapter V. 
Cross Modal Coding 


A total score for cach individual was ‘calculated 
by Summing the total number of correctly» identified stimuli 
Ormtie thirty items thet were presenteds, Siice tiere were 
three response stimuli from which the subject had to choose 
one, the probability of getting any one LPC COTTE Ct 1S 
one-third. ‘Therefore a score of ten would represent chance 
‘responding. Sixteen out of 120 subjects obtained a score 
of eleven or less. This could be taken to mean that 
approximately 10% of the total number of Ss were responding 
at random. A histogram of the distribution of scores is 


presented in Figure ll. 


The means of cross modal coding show that the two 
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high IQ groups obtained higher scores than did the two 
poretOyctoups., Et is; also anteresting to note that in 
each group, a high score of twenty-nine was obtained by 
at least one person. A summary of the means, standard 


deviations and ranges for cross modal coding is presented 


Imotable 5. 
TABLE 5 
CROSS MODAL CODING 
mali Group 
eaouns High SES Low SES High SES Low SES 
Normal Normal Retarded Retarded 

Mean’ 20 OZ LAL Ay Zo 5.0.5 Oca 7 
Oe. 6.69 4,99 aS 5 6.86 mare id 
Lowest 
Score 4.00 13.00 102,00 4.00 8.00 
Highest 
Score 29.00 29.00 29.00 29.00 29.00 


NO2 x 2yaneadysis; of variance of the foLal scores 
for cross modal coding revealed one significant finding. 
The high [0 croup performed better than the low [Qmproup 
(F252,70:. di-1l,116; p<.001). Socioeconomie di trerences 
were not significant although the same cross over between 
the two low IQ groups was again noticed. Figure 12 


graphically shows the results. 
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Auditory Short-Term Memory 


The analysis and results for auditory short-term 
memory are more complex and varied than the results of the 
other two tests. Four scores were obtained for each 
mocrvrcual> control Listewords and experimental list words 
eeerca [orgiree, recall, and. samilarly,-two, scores were 
Sprained for the two types of word lasts scored for serial 
Wocali, “Since ditterenta subj ectseweres usedetoreacoust te 
crasSsemnant?c—condttionss--the=results~of-each willbe 
Prescited separately. In a subsequent section of ‘the 
results of auditory short-term memory, the performance of 


Seon dcOuStLG, and semantic lasts will be compared, 


eos ta Cc bree Recall 

Iwo. SCOTESWTOM acoustic freceirecalljumethe audittory 
short-term memory task were based on the total number of 
correctilye recalled wonds, for two types of Tists, control 
Mrsts---and-acousticalhly—sinidear—lists.—in-s-coring-tree 
recall, the order in which the words were reproduced was 
denored..), The, distributions, of the scores and the means of 
the warious, groups indicate. that. the control sequences were 
For ly easy, of Oa, the. high TO oroups. Sniis sliver e) ssid 
slight tendency toward a ceiling effect. The standard 
deviation shows that there was more variability in recall of 
the acoustic sequences than the control sequences. The 


means also show that the high IQ groups performed better 
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than the low IQ groups. <A summary of the means, standard 
deviations, and ranges is presented in Table 6. A histo- 


mercm of the distribution of scores is presented in area 


aS. 
TABLE 6 
STM-AUDITORY: ACOUSTIC FREE RECALL 
ALL Group 
eroups “High Shs low SES High SES Low SES 
Normal Normal Retarded Retarded 
Mean ‘Control 40.03 44.93 13.05 36.66 55500 
Peper | Seo A178 40.93 2580 PES) 
Seu Control = 0% ot 5 54 omO4 6.42 Toe 
EXOT. pil 2e 39 PALS eon) T5202 TOR 1S 
High- Control 48.00 48.00 48.00 48.00 43.00 
est 
Spies Exper. 42.00 48.00 48.00 A 7200 57% 0:0 
Low- Control 22.00 39.00 SU 2600 EEG 
ei. Exper. 5.00 21.00 28.00 5.00 5.00 
Score 


The data were analysed in a 2 CLQP groups): x9 2° 0SES) 
xe 2 (word lists) analysis of (a eee (Winers MLO OZ. ip. E548 
ff); the last factor wasea) repeated measure. Basically there 
were three findings: i(1) normalj1Q subjects had better 
recall than-retarded-Ss (2) control words=were recalled 
more frequently than were acoustic words; Sid. (3) scous tic 


interference affected the retardates more than the normals 
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erO x Words interaction). The latter finding makes the 
Zoos MOre Speciri1c and Clarifies the nature of the 
differences. In general, retardates recalled fewer 
acoustic words than control words, whereas, recall of the 
twortypes of word lasts was more’ similar for the noumadse 
A summary of this analysis of variance is presented in 
taple a7. <A ‘sraphirctmepresentation of these results is 


prescnited in Figure, 14. 
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SUMMARY OF ANALYSIS OF VARIANCE STM AUDITORY: 
ACOUSTIC PREE RECABL 
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semantic Free Recall 

The semantic free recall results are similar to 
those; of acoustic free recall even though a different 
eroup) of subjects was'involved. The control fists had a 
Doren recall score than the acoustic word lists. © The 
semantic words fall in between, and were slightly easier 
foererall than the acoustic words. 

Some Of the’ means for semantic free yecall are 
G@uiterent than for acoustic free recall{ The main differ- 
ence 1s that group 4 (Low SES, retarded) recalled nearly 
as many control words as either of the two average IQ 
groups. A summary of the means, standard deviations and 
Paces is presented anslable s. @A histogram of the distri- 


buG@eron of sicores iseshown in Figure 15. 
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STM AUDITORY: SEMANTIC FREE RECALL 
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CrOups fioh SES Low SES Hish Ses) iow ses 
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The analysis of variance used was identical to 
Pie eprevious one: a 2 rae2ix 2 analysis with the last 
factor a within subjects, repeated measure. The findings 
are the same as for acoustic free recall with the exception 
Piat the 10 differences aré: not_as pronounced, Thetind- 
pigs are. clarifiedeby the significant IQ x Words inter- 
a@etion. 1Q differences are relatively weak. The tendency 
meat ‘on control lists there is little difference between 
Dicvand low [0 subjects.  Bwt where semantic intra-list 
tie rrorence is Operative, (the  retardates, perform less 
aecguacely.— lable 9.summarizes the analysis of variance 
agri sure 1Ographically displays the aeans,. “Tie cross 
over between the two low IQ groups emerges again, although 


Mies Mot statist vcalbly  sioniti cant. 


A@oustic serial Reéall 

SeQring retention according torserial = recaldimwas 
done by summing the total number of words that were recalled 
impiiiea: correct posation.. lt dilterse tron ene, rec ecail 
in that itis more rigorous, «because ok sthe adduenomal 
order demand placed on the subject. Therefore unlike free 
recall scones, the serial recall scores.toan ether experts 
Mental slists. (seen hicure 417 \ siere concentrated at the lower 
end of the distribution. Five individuals of group 3 


(High SES, Retarded) obtained a score of three, four, or 


five. 


ot subiidviehh aay bean, gan fra 9 hey 


Mm, uh 


PE ee thee a ee ee ee ane: Sigil te ae 
Sohbet oH) eves opi bnyyemnt. SFP ekdes 
s Winds ue: | ity 
HOfhgH77S aA WwW Itacet far SP ieee 10% co latet 
* ; , ye 
_ f Epub : fy Ly ahead pa ae a. cs 7 { “4 a i Petits be a3 2 whith 
~tf H eae) } Lt ses ‘ i a fe Si) 
Vicpetiiay et oh ging: Ysoew wievpit eis 29> fi art 7 i a bb oe 
hess ah j oh. 
RSsiled soothes? tay, saad .)- eesely ‘epect 
TBad -4 Peed hy Jae. . eS eegiee OF 
cme k i eaten 1 oy. -sebtarsqgo. 2 
bal t ¢ a its tex i + r ’ uk t Br) ii 2? ‘Sit det 
net Ty pian ot 2yetaeth  ilnornge 
ui re hes 3 %% a oy, 
SySwITG ~Misen 2agiowe ahiote, OD aot owt O07 eee 
ee ie eS A Wieas ee ee 


; | i We We he 
: m J r : \ yi . 4 - =i : ah 7 ue ip 
ie hae | , 1g eg Fi eee lah deinen 
: i R { ] { i ., : : ei “BAY Lis 


at ‘ieron tates: 


tion isin AOR 92 § jirt ip naitnaten, vane 


eet 


7 aed 7, Ec paid a yay’ ia 7 ‘vedio beds any write 


een sort ‘Bia ‘oral ei ais a eta? feoq tanto | oF 


Peaetiialicok att 1 Satay pAVOFOR TT, oxo Bia we 


vince -sejaaaia ap 


ie fe Wy ie a ee - 
\ i 
a J 


72 


TABLE- 9 


SUMMARY OF ANALYSIS OF VARIANCE STM AUDITORY: 


SEMANTIC <FREE.AREGALL 
eee are ewene cannes 


Source ye Mean Square Faratio P 


Perween oubjyects 59 


IQ di? ae HeZR. Se), 5.64 COZ. 
SES 1 17.69 0.14 Nis 
mex SES 1 SOO eS 250 Nor 
Error Between 56 A/c 


Within Subjects 60 


Words: 
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Experimental At 1480.06 G0 .51 001 
IQ x Words dl DSO f0'2 9.22 CA 
SES x Words i De GZ O55 No Os 
IQ x SES x 

Words 1 SUAS Zor Neo 
Prror Within 56 dieu 

The means show that the two average IQ groups 

scored better than the two retarded groups. Furthermore 


the acoustic words were recalled less perfectly than the 
control words. The means, standard deviations and 


ranges are summarized in Table 10 on page 75. 
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TABLE 10 


SIM AUDITORY SMACOUSTILC SERIAL RECALL 


All 7 Group 
Sie aeene shor Loy Secu ite oro mene ee 
Normal Normal Retarded Retarded 
= ae ee a ete a ee ES 
Mean Control 25.03 29.67 26.07 Des 23.67 
Exper. /i@4a72* 118.53 1S 07 OWT 12.00 
ou. (Control 6.39 5.64 65:6 G72 4 A250 
Expea. 6. Of Sg eke (Aa Dot, 3.74 
High- Control 36.00 36.00 35.00 32.00 31.00 
Beer per, , 51500 29,09 31 00 to 19.00 
core 
Pow ‘Control 11,00 17.00 15.00 11.00 16.00 
ee rxper. 300" © 11400 7.00 3.00 $.00 
Score 


AS<petore, au 2 x 2. 2eanalycn Ss .0f Vvarlance wart 
Pie ulast £2ctor a Wi than subjects, repeated Measure. was 
used to summarize the data. There were two major findings: 
normal subjects had superior performance to retarded 
subjects, and control words were recalled more frequently 
than acoustic words. The analysis of variance 15, presented 
inwbaple ll. The mean recall scores cf Cheatour croups. tor 
themcontro. and acoustic lists tare plotted im Pianre. lee 
The cross over effects appears to be a constant feature in 


this and the previous graphs. 
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TABLE it 


SUMMARY OF ANALYSIS OF VARIANCE STM AUDITORY: 
ACOUSTIC, SERTAL RECALL | 


Source df Mean Square P-Taite'© P 
Between oubyects oe 
IQ 1 Leo ee Ze aig XS) F 200d 
SES 1 O707 ORIOL N.S. 
Px SES 1 143.01 2400 N <5! 
Eaeror Between 56 SOS 

Within Subjects 60 

Words 1 5S aol 290508 <.001 
IQ x Words iI 16588 beta NROr 
SES x Words 1 De Ok 0.64 Nas: 
ex Oo. X 

Words i CaaS 5.20 Niwot 
Error Within 56 ders 02. 


oepanticeserilal Recall 

Thesdis tribution vot scores Jot the controlewords 
are similar to semantic free recall. The experimental 
semantic words were distributed reasonably evenly across 
the range of scores. Figure 19 on page 78 shows the 
distriburiron jofesceres. 

Thesanalysis OLmvarlance: Used. for ants me thodaon 
scoring was the same as for semantic serial recall. 

There are several findings for this experiment 


which are of major interest. Firstly, average 1Q subjects 
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performed at a higher level than did the MA matched 
e-earded subjects. Secondly, performance on thevcontrol 
words was better than performance on the semantic words. 
bowever, three Signi tue imveractions call for specitic 
inteupre tation sin (yNhe s1Q x Words interaction shows that 
iiira-istSsemantic-interference had«a-greater.etiect 
With the retarded subjects than it did with the non-retarded 
meoececus... Furthermore, the 1QO°x SES x Words interaction 
ewows- that the high (SES retarded veroup had) poorer pemiorm- 
aves) than thet low Ses retarded ‘croup both Yon controlmas 
well -as on semantic words. This is also noted in the 
Peecccko interaction. »lablegizapreséents the analysiceos 
pommance and Picures,20:is allustratave of the stindings: 

A summary of the means, standard deviations and ranges is 
ietnced in laple Uo. A discussion of these “Eindings =i 


moiiided inda later chapter. 
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PAB LE elS 


SIMAUD SEMANTIC SERIAL RECALL 


All Group 
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The purpose of this analysis was to determine the 
relative interference value of acoustic and semantic lists. 
Theganalysis of Variance presented in Tablesidteis a bit 
more, cetatiled. than an jéither Taple-7 or Jable oO ins that at 
compines the acoustic and Semantic experiments an free 
recall. , Phe type of interference is treated as another 
factor between subjects in the factorial 2 (IQ) x 2 (SES) 
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TABLE 14 


ANALYSIS OF VARIANCE OF FREE RECALL ACOUSTIC 
AND SEMANTIC 
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Source. .. df Mean Square Edit Lo E 
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variance design (Winer, 1962, p. 350 ££) where the last 
factor is a within subjects repeated measure. 

In this analysis, like most of the other analyses, 
the retarded subjects as a group performed more poorly 
than the average IQ subjects. However, there are two 
muteractions, which qualify this main effect. ~ It was found 
that acoustic similarity nee more interfering in’ the low 
IQ group than in the high IQ group. The interference 
from semantic similarity was less striking. When the 
results of the Control words and Experimental words are 
examined in relationship tomlow and average IQ groups, it 
Decomes apparent that the retarded subjects are more 
Sricmepelore tOuinvucirereivce thanvare the average, LO 
Sryects.. Furthermore, itewas found that control words 
were Ol. the average; sretained better by all groups €han 
were either of the two types of experimental words. These 


results are presented in Figures 21 and 22. 


Acoustic and Semantic Serial Recall: A Comparison 

Thesserial recall scores seem totbe more sensitive 
to differences between groups and between procedures than is 
the free recall method of scoring. One obvious explanation 
isathatewith serial order recall, more of an individual's 
Capacity is used in retaining the words in their appropriate 
serial position. This adds to the task difficulty and tends 


to emphasize differences where they exist. 
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The analysis considers the differences between 
acoustic and semantic recall (interference) as another 
Perween subyects™iectory,, anedristhuseadentieal!to the 
analysis for free ‘goers Pts presented in rap c= oe 
pete lcre seyeral interesting findings here, First, there. 
are three Significant main effects. The performance of 
average IQ subjects is better than the performance of: low 
FORSUbRCCIS,; semanti¢e condition words (both, comtrol and 
experimental) were recalled with a greater frequency than 
acous F1C see or and experimental. word sequences; and, 
Controtewords were recalled with»a greater frequency than 
Experimental wordss* *Howevers@ase before, several sienati- 
Pevtenmteract1On, C11 ects auality  tieointerpretariony ot 
iHesmainwet sects. 

Vhettarst interaction of amportadnce is the 1Q x 
SiSyimteraction (Figure 23). .4 9 Low SES, normalysubj ects 
(group 2) performed slightly more poorly than high SES 
nora lasub jects wigroup +)». .dowever, in ithe retarded: croup, 
the. low, SES, subjects, performeds better than thear highwsks 
eounterpartss$’ as before. 

The 1Q x Words interactaom, can be interpreted an a 
similar way. The retarded, as* a ‘group, performed more 
poorly on experimental lists where intra-list interference 
ae operative (Figure JA) oe (ACAI Owe Ver, the above 21nd - 
ings need to be further qualified by the three and four 


factor interactions. 
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TABLE °15 


ANALYSIS OF VARIANCE OF SERIAL RECALL ACOUSTIC 
AND SEMANTIC 


ee, 
aa 


Source df Mean Square Pera uo BR 
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Fig. 24. Interaction Between IQ and Word Type 
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The three faeton puteract ion of [0)x Ip Ginter- 
ference) x Words shows that retarded os were’ more affected 
by interference on the experimental lists than the normal 
Bs especially on the acoustic ‘sequences. Fab GUTeee2Seelts 
representative of this interaction. On the other hand, 
the most interesting finding is represented in isbhieaianees A’ 
which graphically displays the IQ x SES x I x Words inter- 
action. The high SES, retarded group was most affected by 
Sorenteic intra-listinterterence in, comparisom to» the 
pompormance Of all the othermeroups on “all the other ‘tasks. 


poepimplication of *this finding is diseussed in Chapter V. 


Control Words: A Comparison of the Performance of Two 
Samples 

Another interestim@mesult can be shown, froma 
comparison of the control words which were not only the 
same words but also the same sequence of control and 
eooriamental lists were sed. \lheretore ui theres sa 
difference between the control words, it would be a 
function ofethetproactive and retroactiveimnhibition 
effects of’ the experimental words. 

In two separate 2 ECLON VX 2 ACSES eee a Cous tues, 
Semantic) analyses of variance, the last factor was a 
between subjects factor of acoustic and semantic. The 
first analysis Of Variance On iree meearl showed no 
differences between acoustic and semantic control words. 
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mecalied less frequently Cane Semantic control tists @(b= 
Horo, df=1,112) p<-0001). This finding indicates. that 
in serial recall, acoustic within-list interference carried 
over to become between-list interference. The results of 


this analysis are graphically displayed in Bie Dears a0 
Test Reliabilities 


Jest wellability was; calculated ditterentiveror eacn 
Orptie Scparate tests. A splait-half reliabilaty coetticient 
epeected for test length! trerpuson,. 1959, p. 2/9280 was 
Msed for visual short-term memory. For cross-modal coding, 
iiewaverage of the intercorrelations of the three presen- 
Pemrous Of the test items was used as an estimate or relia. 
bility. The reliability of the auditory short-term memory 
tasks was calculated according to the Spearman-Brown 
prophecy formula presented in Winer «Gl700 4) pic nan tive 


Bacst reliabilities are summarized invTable 16. 


TABLES ILO 
TES (REL IABILITVES 
| a 
Test Reliability 
Coefficient 
Visual short-term memory 0.80 
Cross-modal coding: RY a” 


Auditory short-term memory 


Acoustic free recall 0.82 
Semantic free recall 0.87 
NCOUS ta Cust Pal  tecel. 0.79 
Semantic serial recall 0.90 
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Correlations of Yests 


The inter-correlations of the tests were computed 
and are presented in) Table 17. Cross-modal coding Comme laces 
the lowest with the auditory short-term memory semantic 
test. The high correlations among the auditory short-term 
Memovy testsegive indications of the degree to which the 
feos) are iecsuriney tie same thing. Of note is the tact 
Uatearimtie cormelatuons are positive and allvare sionifi- 
Comelvep.<.01) different from zero except CMC with 
auditory short-term memory semantic control words for both 
free anansertal, necall.” This. finding andicates that the 
three types of tests were measuring similar but not 


mdentiveal processes exclusive of errors of measurement, 
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CHAPTER YV 
DISCUSSION AND CONCLUSIONS 


Presentcd*in’ this chapter as a discussion om rne 
implications that can be drawn from the results as they 
relate to the experimental hypotheses, the general -find- 


ings of Jensen, and the existing short-term memory research. 
Hypotheses and Results 


The first major hypothesis, that there would be no 
performance differences between the retarded and MA-matched 
mormals was meyected. On alli’-the tasks, the performance of 
the low average IQ "subjects was superior "to the pertormance 
Or retardates even though "they were matched “or "MA. Thus 
we seem to have here a set of experimental situations 
WMrrCireere scisimive to MO “ditrerences wiel tie levewrot 
Mreelrectual tunctronig (MA) is titeld constant.  Wirus 
Aroter's (1967) “developmental iypothesis™” thav there are 
nowdifrerences in formal cognitive functioning between 
familial retardates and normals matched on general level of 
eognition (typically measured by MA) (p’. “S79)™ is not 
confirmed by the findings of this investigation. 

The second major hypothesis postulated a Sion vercant. 
interaction between IQ and socioeconomic status (SES). 

This was confirmed in the visual short-term memory task and 


in the auditory short-term memory semantic task scored for 


iy 
1 i A 
N ae : Wh ; 
= 1s : 
] m : 
, iN | 2 
i ' if * 
¥ . « 
ay fi i 
a . i 
i r r i e a ¢ Rome > cae ry i ‘ 
: f 
we ‘ 
\ #\ Net ue " , ie - 
er axe re i ¥ c 
7 law y¥ by ‘ ‘i? ae 
uJ oy ie ' di wee My 
it a . 
i Mu 
io ! 
: =f é 
on is ‘ + LF 
Fe a rity oe he ne he Te eu 
by 
* 
ae m aa itary my 
y i ’ A 
j 
a ¥ 
i F ee se oS 
i = eh. =s 4 
ny 4 : F + 
PY a | c ste ; z i ny 
Par & +} : a . = 
a ' 
i a4 
4 ’ Y r 
' 
; “4 ger Ps - wi. 
ji i \¢ 
i 
A ft ‘ a fi 
‘ me f 4% 
Pah i iy I J ie rt x an oe 4 ' 
Ara 
i 
- ~ “ + 
" 7 - ! , « ar? 
Deh % Pees (3 } t 4 e3 { x Ai 
i f i i ’ ; ; ; A ; ; ' 4 
9 eo! io eee a ‘ Ay i re bi = Vie >t, ‘ iy e4° ple sha 7 
: ' “ no at Mest ‘ yf t a « ie ee a ae, a ie Ore TATA Gy | = th oe B 
| Song otra "oT 0) elbphire ean eee Cae Ol eee 
u ‘4 f " : : q 
4 iy ‘ ‘ : r Th bit or. 
hy ‘ined 4 Lt fl » ‘a ¥ 6 7 a 1 
Duke | CP gil ip x et at Im , i = ae Con 0 rk-: @ 
i f if a a \ em oe a oy Ternis ie & ee es ee ee ee wT " ay 
Wy i ee uv Pi ) aso "apt PUA 12 5 am | eels i “i Wy f ~f i aris Gp Ft a if “ re pr ae 4 50 ‘t 
yy iti, 1 " vat [ ’ 
oe f z ii A 1g vy ol - 
lye u Mi rae Hi ‘ bi sp) i ad =. > ee el 
- ae f 1 one ee hes’ yer ai a i eRe Es = 
mii i - eal ear Ve ae hae eo rm care | arnt te, 4 eae | 4 ¢ 
td PROS SIs he eo mel Se rie PS) ad ie ose sPad- 
* 


eitibiphe Tan - 


x O° i ays aa ieee if er R ot | Oe 11% $i 2 hone on na ‘ fy) 
eyes ia Pree 


a en x hi a ae yn “i i Pa 
‘ae Nudd Bie, a): ea td ae i aie 


i 
‘v. @ 
i DS. 7 


ret ath ti ina atike Jame! vi ta 


eS) 


serial recall. Significance was not reached in the other 
experimental ’tasksvpur an each case, the results were in 
the hypothesized direction. 

Both of the minor hypotheses were substantiated. 
The performance on acoustic or semantic lists was poorer 
tran performance ‘on the. control lists. W Acoustic intra- 
joe interference produced ees performance than semantic 
mrira list inverterence. “These findines are consistent 
with the findings of Baddeley (1964, 1966), Baddeley and 
Dave *(1960)", and ‘Gumenick’ (1969). 


Inthe current Investigation sretarded and normal 
subjects were MA and’ SES matched. Therefore, the 
Preovabhiity mL finding ditrerences: Detween normals sand 
retardates was greatly reduced. Despite the MA match, 
Metarceed-normal ditrerences. on, Caen, OP mie four estswere 
found. As Baumeister (1967) siuegestts, however, the 
Sronificance of these findings’ may be restricted fo the 
determination of yet another method of diagnosing intel- 
lectual inadequacy. While this may be true for CMC, much 
more information can be gleaned from the data as is in 
evidence in the remainder of this chapter. 

Differences between the two SES groups within the 
normal IQ level and within the low IQ level are Similarly 


reduced. The effect found by Jensen failed to reach 
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Significance in most tests. This can be attributed to 

the method of sample selection. Low SES retardates were 
MA matched with low SES, normal IQ subjects. High SES 
retardates were MA matched with high SES, normal Srey OU 
low SES normals were not MA matched with high SES normals. 
The high SES normals had MA's about eight months higher 
Poamethe JoweShs normals. - Sanalarty, within the two groups 
Boovelarcates, tle hich sks wetardates had MA's about 
€ight months higher than the low SES, culturally deprived 
petardates. Therefore the general finding that within the 
iwoonormal oroups, the high SES subjects performed betrer 
than the low SES subj.ectseas, expected, The unexpected 
Pomddncuwas that “despite waalower MA of eel tamon tics secre 
Gimturakly deprived. low SiS. vretardates merformeqmapetcien 
Vidi tie wilonsokowretandaves  . lig it Nog bern 

Possible to have an MA match across all four groups, then 
the differences between the culturally deprived retardates 
and the high SES retardates would probably have reached 
Significance. Perhaps. this’ type sor finding sleds Jensen, Lo 
postulate a differential distrabution of Jevel 1 ands ievel 
Ei sabi taes. by social elass., 

Another factonm may, have contributed fo the fad lure 
to find performance differences between the two samples of 
rTetardates. The possible erfect, of repression. due fo less 
than perfect reliability of measurement may De Operative. 1a) 


the manner described here. Low SES, low IQ subjects will 


5 a r A — f Ps 
H f » 1 ’ f f ai » Gases 
, Ts ‘ abs 
| ; bo - 
of i A Ve ae 
3 bf 
~ 
+ ™ ie i 
=a 
cr 
vs ? 
° 
. ~ y 
> L -) ‘ iA ee if soa - 
i t iy ‘> 5 . 
' i 4 
© = 


F ] J es ; x 1 ; +? ra st { 
‘ = as 7? A 
, ee: 
-* S's , an he . 7 a a > 
1 Sith Te tay lf) ounkeredT + 39384 
: _—— > Se) OUP fa : i ¥ oa a 


Olney esos eae) Nae fare. 2QUNTB 8 anes ~o) 


fern K f l t z “I ‘yo Ni Yar Mm i" : & ad r ay ‘ tadt ah com ba 


= ‘ Z 7 we ae 7 mat an 5 Trp 
; haps Ae tae ‘> = . : 
od he a) DE whe Bone DEBS o% Gee pee zs 


con ; Pie aud 

TOKS (16 ice es if i ty 4 
aR, |p CEO Be a) 2b Hae) Tp) i ip: aig | T 
wt ; iy ae a nt ve ee ae a hy 7 
PSSSIT8T Bre a, <3 oe oS bs Ae Ee sits BoE oat | 2008 
% = ; spi . ; ee i 7 

é 


. 


st 


5 , 


wi : 


sare ee See 


& Saw 


Of H2enSi pe |S jah ah (to + haat hae 
: ‘ : ani 


“28 
7 

A e 
” 
& 
= 
2 
i 

_* 


ab: neni: 
ae : 


ay 


a 
Trey SL 


101 


not have as much upward regression as their middle and 
upper class retarded counterparts because they (the 
eviturally deprived tow SES, low IQ), are scloser to their 

SES group mean. Jensen would thus argue that any PCSTIes S 10n 
effect would decrease the difference between the two groups 
of retardates by .some amount. Regression effects, then, 
work against the Jensen hypothesis of the superior 
performance of the low SES, low IQ group. 

The vost commom criticism,.ot Jensen as) thatihis 
formulations are basically racist, vouching -for,.-and 
explaining why whites are better than negroes. However, in 
His IVestupatton, Sigiiticant Gditterences: were found 
Within .one color with social class and 10 differences 
Wien inederance thatewas mot as broad as “Ehat used wpy Jensen. 
In the current study all Ss came from schools which were 
Noteseoregated von the basis o£ s0Cuoeconomi erst acuspor 
race, —Children, from extremely poor: slumsconditionsedid 
not compose the bulk of the culturally deprived sample. 

The author knows of only two of the thin ty echiwldreneineacie 
low SES, low IQ group that could be so described. Similarly 
with IQ, Jensen compares children of 60 - 80 IQ with those 
of 100 - 120 IQ. In this investigation the maximum IQ was 
99. ‘Thus the groups are not as disparate sas those sused | Dy 
Jensen, Yet, the.differences,, although not always signifi- 


cant, were in the predicted direction in each of the tests. 
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Level I and Level II: Some Comments 


Auditory short-term memory was, perhaps, the one 
test of the three major test types that involved the least 
amount of cognitive processing. Some support for this 
statement can be drawn from the correlation Ofethe test 
scores, especially for semantic control lists. They were 
the ones recalled most frequently since between-list and 
Mithin-list interierence was minimally operative. Thus 
Memcai oCrangued that this pakticular list of audi tory 
short-term memory probably was the best measure of Jensen's 
PevelWeabiiity, Jensen, (190s) has tound that«d1e1u span 
Wasmote Dest médsure of level I Visual short-term memory 
Wouldype comparable’ to a digit span task. “if-a rank or 
Plemcesits 1S. Ol any Value,, tile Purest Measure, ease ucurd 
here, Of level 1 would be semantic auditory short-term 
memory, then acoustic short-term memory, visual short- 
term memory, and the least pure measure would be cross- 
modal coding. he vast one perhaps measures mone? ot slevel 
if, abStract conceptual ability than do: the others. sin 
alternative dimension would be to place the tests on a 
continuum of amount and complexity of cognitive operation 
necessary in the encoding and decoding process. Jensen's 
earlier position was not consistent with this interpretation 
but in a recent publication Jensen (1970) agrees With, thas 
dimension but holds that it as. the resultant of at least 


two types of ability bringing the discussion back to level I 
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ac Levelt rit*apriitpes- 

The educator will still like to know if adequate 
fevel*i*ability could be’ used to overcome level lk 
deficiency in children. Research on this question may 
provide alternative teaching Strategies SOmt tat dr Etercnees 
between normal and culturally deprived individuals can be 
reduced. If the differences can be reduced to the point 
where the culturally deprived youngster is indistinguish- 
eble™rrom* the normal” individual in later Difey tien the 
distinction made by Jensen (1970) between primary and 
secondary retardation becomes important for remedial 
programs. 

Basicarhy= the distincmon 15 that=primary=revtardation 
remote tO" lover me CCrIiCloncy y= tie tiiis= ty perOrerctalaabe rol, 
thesincdividuar Nas*iittie=intelicoctuat apaliey Loedevelop. 
Pernaps=specitic pnysical "sktrigs™ could be™ maxim zea coras 
to imcrease the probability that “thrs* individual*could be 
employable.) Secondary "retardation, on the~ other *hand; 
Trerers to a det?ciency in Level™-it with*the gssumperon of 
adequate level I.° The latter group should not be labelled 
as retarded since many of this group would be employable 
and abié to function adequately’ in society.>*In the 
current investigation, the primary retardates would be 
those individuals who scored low on all three measures of 
fevel* Peabtlity:? "These are-thée high SES; retardaves ~and 
could*possibly be thought of as’ "true: retardates™. “On the 


Other hand, if an’ individual. is able fo) “pass" as normal an 
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later life, labelling him as retarded and treating him 
educationally like the "true retarded" may do him a great 
disservice. Therefore continued efforts are necessary to 


further clarify the nature and etiology of retardation. 
Auditory Short-Term Memory: Technical Comment 


Onetof thetunexpected findingSewasethateonusemantic 
experimental lists, group 3 (low IQ, high SES) experienced 
extreme difficulty when compared to their performance on 
the semantic control, lists*and compared to the other’ groups. 
Spemsignificant) (prj501)< fourt factorninteractionemayohave 
several possible explanations. 

Phetsvenif icant) fandingameanss thatytherpretarded 
andivaeduals ofihighISES! were sus ceptiblestogseman tac 
mmterrerenceninhseriali recalls polffBaddeléyy(1966) pas 
€ourectseinobispsconcimsnon thateacoustic andericerencepocenrs 
in short=termrmemory;|andrsemantic interference isya 
yariabléoonlyeforydongptermimemorysethentonesot twotthings 
i¢nhappenings) }Firstiyathe subjects coudd becusangapant of 
the long-term storage facility to store the information 
even though the retention interval is essentially zero. 
There seems to bennoflogicad basis. for this conclusion 
since this does not seem to be the case with any of the 
other groups. The possibility does exist, however, that 
this group of subjects processessthis) typesot information 


differently than any of the other groups. One cannot 
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conclude that their overall short-term memory is poor, 
Since the recall scores for the control words was as good 
as®itheir low SES counterparts on serial recall, 
ifrone*looksamnly? ate thie experimental Ji Sitse in 
semantic auditory short-term memory , the superior perform- 
ance of the low IQ low SES individuals found by Jensen is 
also supported by the current data. However, no support 
for this hypothesis is found when the control sequences 
eue fexamined:,i oThermefhore) the! mesultsianel nott always 
Gonsusttentiwith thes assumption - of; deve lddcendi devel: a1. 
From the data, it appears that the information is processed 
dar feren tlyscbyatther high) SES* metandat es) thaniby, thernormaibs 
and sibherccuLtumavaly idepan vedyretardatess* — Ines recent 
pubilucati one Eishas 1019-70) cre aches: ithe) sameaiconc lus iony via 
me idiprencnt. methodologrcal approach» Hej cdunthersyspecitaes 
that the poor performance of retardates can be attributed 
tO merective rehearsal Strategies. The current anvesti- 
gation does not suggest such an interpretation. Rather, 
since order only seemed to be of essence, mechanisms of 
retrieval rather than storage may be of crucial importance. 
Further research-is necessary to clarify the nature of the 


retardates' poor performance. 
Educational Implications: A Comment 
rt Oa ae ee ee 


In any psychological assessment procedure in 


special education that specifies the strength and weaknesses 
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of the child, the educator and the psychologist usually 
develop an educational program for the child. The basic 
question becomes, should the focus of education be on the 
Grid's streneths, maximizing, the-areas. in which the: child 
demonstrates capability, or, should education be directed 
Howard developing, the ‘deficient abilities of the child? 
Bicwruture, research that, Jensen (1970) sugges ts ers an 
attempt to combine the. two types of approaches and circumvent 
Oreo losophical assue involved, ‘The direction wat 
wesearch should move Should be towards determining 1£ 
epetract-conceptual abilities could be developed in .children 
who show adequate rote-associational abilities. Stated in 
psycho-educational terms, can the child's cognitive 
strengths be used to reduce perceived areas of cognitive 
deficiencies. Future research within this framework may 


prove to be both interesting and informative. 
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APPENDIX. 1 


Oo TIMULUS. WORDS USED IN THE STUDY 


Control Acoustic Semantic 
COW mad | big 

day man long 

bar mat great 
few cap tal 

hot cat large 
pen can akon 

key cab wide 
wall pan fat 


book tap huge 


te? 
Saud 
, a 7 
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APPENDIX 2 
Random orders for words Random orders for presentation 
Gist sts 
Lis tNo; Order No. 

i. 7516 ii Control 1 
222483 2 Experimental 1 
Se 6697 3 Control Z 
Ae 53.9 4 Expe ramentad 2 
Se bk 5 Control 5 
OF. 215 6 Control 4 
P2250 42 7 Control 5 
8. 4856 8 Experimental 3 
De rai5s 2 ExXperimentad 4 
10. 4219 10 Control 6 
is 7925 20 Experimental 5 
Ze, 04981 12 Gonitnol i 
13 Experimental 6 
14 Experimental 7 
ibe: Control. | 8 
16 Cont rod 9 
iy Experimenta. 8 
18 Experimental 9 
uN Control 10 
20 Experimental 10 
71 Peon trod 1 
Pigh Experimental lel 
23. Experimental ily 
24 Control ibs 
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WORD LISTS PRESENTED IN EACH EXPERIMENTAL CONDITION 


Word lists presented in each experimental condition 


Acoustic 
i Key hot cow pen 
2. cab cat mad can 
3. day cow wall bar 
4. man mad pan mat 
bempen wall ‘book key 
6. book bar wall hot 
7. Key few hot book 
SeeeGanm pan tap«cab 
Oeeeay mat! pan cat 
10. key day cow bar 
ee reade Cap ‘cat tap 
Peebar pen few day 
Poesecond rest 
13. cab man mad map 
14. mat can cap man 
15. few pen hot wall 
16. day cow bar wall 
72 Gaprpan cat can 
18. man mad mat pan 
19. few day cow book 
20. cap man mad tap 
21. key book day hot 
Z2-=Gabotap man cat 
Zo canacapepal.mad 
24. pen few wall cow 


AVPENDIX® 3 


Semantic 


key hot cow pen 

wide large big high 
day cow wall bar 
long big fat great 
pen wall book key 
book bar wall hot 
key few hot book 
high fat huge wide 
huge great fat large 
key day cow bar 
wide tall large huge 
bar pen few day 


45 second rest 

wide long big great 
great high tall iong 
few pen hot wall 

day cow bar wall 
talic tat. lange rch 
long Digsereat tat 
few day cow book 
tallies tone bic huge 
key book day hot 
wide huge long large 
high tall fat big 


pen few wall cow 
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APPENDEX 4 
INSTRUCTIONS 


I am going to say some words. When I am finished 
I want you to say the words just the way I said them. 
There will be four words in each group. I'll repeat 
the instructions. I am going to say some groups of 
words. When I am finished, I want you to say the words 
Pioteticeway, 1 Saiduthem, Let's try a groupeor words, 
Peady? mbigylong) oreatytvalit( Pause} You should havyersard, 
Paced ongecreat tall .bacn tame: ] sayeargroupyot four 
oe I want you to say the. words in exactly the same 
Orodemetiaty i do. WiLet*s try another group of words: 
Ready?) Cow, day key few (Pause) You should have said, 
Gowedayekey tew. Let's try oné more list of words: 
Ready? Man mad map pan (Pause) You should have said 
man mad map pan. You see, when I say a group of words, 
Divanteyoustoyseay thersame words just as lodo. | Nowstetss 


try some other groups of words. Ready (begin EES ty. 
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INSTRUCTIONS FOR VISUAL SHORT-TERM MEMORY 
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APPENDIX” 5 
INSTRUCTIONS FOR VISUAL SHORT-TERM MEMORY 


I am going to show you some numbers and some colors. 
I want you to watch the screen and do as I tell you (project 
Slide 1). Look at these numbers, try to remember each 
number (pause then project slide 2), now name these colors 
Sear ting at) the top.(pause then project blank slide 3). 

Now write the numbers you saw at first on this paper. 
Good {lf incorrect’ repeat example 1]. 

NOW .tOU' Ss otryManotnernvone: (project siader 4m. suOok 
at these numbers and try to remember them (Pause briefly 
Bic ropoctcs lide 5) name these colors starting at the 
tops (oroyect Diank Slide’ 6). Now write the numbers you 
have just seen. 

[Repeat until subject understands the instructions 
anapcan successtully reproduce the digits: | 

set, timers 

Now we are going to try again but we will go a bit 
faster. Ready’? (Engage timers [As the firs tasequence 
progress say] look at the numbers .. . name the colors 

Ete 

Let's try another set. Ready? (engage timers) 
Good. Remember to look at the numbers, name as many colors 
as you can, then write the numbers. 


[Start test with each trial preceded by a ready 


Signal] 
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APPENDIX 6 


STIMULI NUMBERS FOR VISUAL SHORT-TERM MEMORY 
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INSTRUCTIONS FOR CROSS MODAL CODING 
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APPENDIX. 7 
INSTRUCTIONS FOR CROSS MODAL CODING 


Teams going toilet you Wisten to some patternmseot 
sounds. Listen carefully. (Examples 1, 2, and 3 without 
the visual stimulus cards were presented.) Each of the 
patterns youjheard are just like the dots you see on this 
Gard, (Card shown) Lets take a look at each one. Here 
igs what the first*one sounded like. (Example 1 presented.) 
This is what the second one sounded like. (Card 2 shown 
aioeuxanple 2 presented.) You see. It is just Tike ithe 
Mors ovuirat are. on thismeard, Lets take a, look at the other 
breathatewe daistened to. (Card 3 shown and Example 3 
Presented.) Each pattern you hear is going to be Jake 
ene or the dot patterns you see here. Let me show you. 
Listen! (Card 4 shown, Example 1 presented. N.B. Card 
Peavdeaiwosubscquent cards’ contain 3 possible sound 
Pactcunsceoriwwhiach one ie comrect, Cards 1-5 contain only 
Ene-correct pattern.) Which one did you hear? It was 
Poetsmone. (GEXaniner points to ‘thel correct pattern.) 
Listen again then you show me which one you heard. 

Ready. a( Gard. 5) shown and example 2 presented.) (Which 
Sicwsmac (Coub ect points.) Lets: Iisten “to an diiteuent 
Oner ekeadye \(Gard).o shown, example 3 presented.) #aWhach 
One eismieethisitime. | bets try another one. Yoursioweme 
wien vone vyourheard. Ready? (Example 1 presented, 
followed ammediately by Card 7.) Listen again and then 
show me which one you have heard. (Example 2 presented, 
them cards shown.) -sReady? (Example 3, ‘then ‘card 2). 
Ready? (Example 1, then card 10). Ready? (Example 2, 
fienwcarde bil) akReady:. 1 Chxampie 35 then cardet a). ala 
the subject did not correctly identify any of the last 
tree Stimuli the instructions were: repeated until he 
could.) Listen carefully and pick out the dots that look 
like the tones you hear. Ready? (Test item one presented 
followed by the rest of the test.) 
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